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PREFACE. 



riiUlS book contains the Elements of Arithmetic, or perhaps 
more properly the Elements of Mathematical Science. 

In its preparation I have endeavored to give it not only 
a mathematical basis, but also a scientific structure. This I 
have done, keeping steadily in mind that it is a book for 
the joung, for whom the pathway of science should be made 
as easy and inviting as possible. 

We cannot insist too strongly on the advantages of the 
blackboard exercises in developing the principles of science, 
and rendering them more easily and more thoroughly under- 
stood. In a well-driUed class, whilst one student is at the 
board demonstrating a theorem or solving a problem, and 
the other members of the class are looking on with attention, 
the latter learn as much as the former. 

The teacher should be the guide of the class. He should 
not be satisfied with exemplification only, he should also 
endeavor to ^icourage and interest his pupils, carefully 
observing the progress made each day, each week, each 
month, and at the end of the year when all shall be summed 
up, such will be the delight of both teacher and class at 
the progress made, that they will begin to believe there Is a 
Toyal road to learning. 



sTTENTS. 




The Jjuihor cannot too highZy recommend <o 
the Teacher the use of the BlacJcboard demribsd 
on the following page. Great facility in contr 
prehending the cornbinations and divisions of 
nwnibers wUl he acquired by this method. 



BLACKBOARD EXERCISE. 

1 This page represents a blackboard with the num- 87 

2 bers as high as 72 painted on its margins. 88 
8 There is also a box containing slips which will cover 89 

4 two, three, four, etc., as high as 12, and numbered 40 

5 accordingly ; one of these the student will take in his 41 

6 hand and apply it to the painted numbers to perform 42 

7 addition or subtraction ; thus, begin at 1 and take a 48 

8 slip marked 2, then 1 and 2 are 8, 3 and 2 are 5, 5 aild 44 

9 2 are 7, 7 and 2 are 9, etc., counting at least the left- 45 

10 hand colunm ; then, to perform subtraction, begin at 46 

11 the bottom of the 1st column; thus, 86 minus 2 equals 47 

12 84, 34-2=82, 32—2=30, 30-2=28, etc., untO the top 48 
18 is reached ; then taking a slip marked 8, begin with 49 

14 1 or* 2, or first with 1 and then with 2, and return to 50 

15 the top of the column as before, hy subtraction ; let 51 

16 this exercise be performed with all the slips, and as 52 
1,7 the larger numbers are taken, continue the additions 58 

18 to the bottom of the 2d column, and return as before. 54 

19 For multiplication and division first make a chalk 55 

20 mark after every two figures up to 24, and mul- 56 

21 tiply ; thus, once 2 are 2, twice 2 are 4, 8 times 2 are 57 

22 6, 4 times 2 are 8, etc. ; then the number of divisions 58 

23 is 12 and each division has 2 numbers ; .*. 12 is con- 59 

24 tained twice in 24, or 2 Is contained 12 times, 2 is 60 

25 contained once in 2, in 4 twice, in 6 three times, in 8 61 

26 four times, in 10 five times, in 12 six times, etc. When 62 

27 the student is familiar with multiplication and division 68 

28 by 2, let the numbers be separated into 3's, then 4's, 64 

29 etc., and let each be continued for 12 divisions ; when 65 

80 all the divisions have been performed according to the 66 

81 steps, beginning with 2 and ending with 12» a multi- 67 

82 plication and division table will be made. 68 

88 Rem.— In multiplication the product of any two fac- 69 

84 tors is the same by making either the multiplicand and 79 

«- the other the multiplier; so also in division, the divisor , „^ 

and' the quotient may be substituted, as the dividend '^ 

^ is the product of the divisor and quoti«*ut, •S 
Rbm. — ^The numbers, continued up Vo 144, should 

be painted on ti^e sides of the board. 
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DEFlJflTIOJfS. 

1. Arithmetic is the science of numbers. 

3. A {7n# is a single thing; as, a book, one dollar, 
or simply one. 

3. A Number is a unit or a collection of units; as, 
one, ten, five books, twenty-five dollars. 

4. The numbers used in Arithmetic are all formed by 
combinations of the ten Arabic characters, called Fig^ 
ures; viz., 0, called zero or naught; 1, called, one; 
2, two; 3, three; 4> four; 5, five; 6, six; 7, seven; 
8, eight ; 9, nine. 

6. Expressing a number either in writing or figures is 
called Notation^ and reading the expression is called 

' Numeration. 

6* When numbers are used without reference to any 
object, they are called Abstract Numbers; as, five, 
twenty, etc. ; but when they are applied to things, they 
are called Concrete; as, one book, ten men, four dol- 
lars, etc. 

7. When concrete numbers express values of money, 
weights, measures, time, etc., they are called Denomi" 



8 DEFINITIONS. 

nate Numbers; as, dollars, pounds, shillings, pounds 
of weight, ounces, hours, minutes, etc. 

8. When different denominations of either kind form 
'tiit'one nfenlb^/itf i^ called a Compound Numher; 
afl,*3e4 3s. bd.; H fbVi oz. 3 pwt. and 2 gr. 

;••. : r-'yv'jtijftitfefs (Jf/i^e game order and the same denom- 
ination are termed Like NumJ}ers; other numbers 
are termed Unlike Numbers. 

\ 

Rbm. — Numbers expressing different species of the same genus 
are unlike, as horses and <>ows ; while the same numbers expressed 
in the term of the genus are alike, as animals. 

\MATHEMATIOAL TERMS USED IN AEITH-/ 
^ ' METIO- ^ 

1. An affirmatiye sentence, or anything proposed for 
consideration, is a Proposition. 

3. A self-evident proposition is called an Axiom, 

3. A proposition made evident by a demonstration is 
called a Theorem^. 

4. When a proposition fs used for developing a prin- 
ciple of Arithmetic, it is called a Problem^. 

6. Propositions given merely for solution, in order io 
impress the principles on the mind, are called Hxam^" 
pies. 

6. An obvious consequence of one or more proposi- 
tions is called a Corollary. 

7. An established custom, or an assumption without 
. proof, is called a Postulate. 

Rem, 1 and 1 are ^, 2 and 1 are 3, 3 and 1 are 4, 5 and 2 are 7» 
6 and 3 are 9, etc, is tl^ie postulate which forms the basis of Arith** 
metic. 
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AXIOMS, 

I. If eqnal numbers are added to equal numbers^ the 
sums will be equal. 

3, If equal numbers are subtracted from equal num- 
bers, the remainders will be equal. 

3. If equals be multiplied by equals, the products will 
be equal. 

4, If eqiials be divided by equals, the quotients will be 
equal. 

6, If two numbers are each equal to the same number, 
fhey are equal to each other. 

6. K the same number be added to and subtracted 
from another number^ the latter number will not be 
changed. • 

7. If a number be both multiplied and divided by the 
same number, the former number wiQ not be changed. 

8. If two numbers be equally increased or diminished, 
the difference of the resulting numbers will be the same 
as the difference of the originals. 

9. If two numbers are like parts of equal numbers, 
they are equal to each other. 

10. The whole is greater than any of its parts. 

II, The whole is equal to the sum of all its parts. 

SIGNS. 

1. The sign +, called plus^ is the sign of addition, 
and indicates that the number on the right hand is to be 
added to the one on the left. 



10 NOTATION AND NUMERATION, 

2. The sign — , called niinus^ is the sign of sub- 
traction, and indicates that the number on the right is 
to be subtracted from that on the left 

3. The* sign x , called into, is the sign of multipli- 
cation, and indicates that the numbers between which it 
is placed are factors of the same product 

4. The sign -=-, divided 6y, the left-hand number 
to be divided by the right hand. 

6. The sign =, equal to^ indicates that the num- 
bers between which it is placed are equal. 

6. 5^ 5*, the 2 and 3 placed to the right, a little 
above a number, indicates the power to which it is to 
be raised 

7« \/~, indicates the extraction of the sqfiare root ; 
and V9 indicates the extraction of the etibe root. 



JSPOTATIOJf AJ^D JSTUMERATIOJ^. 

1st A figure standing alone, as 1, 2, 3, holds the units 
place, or is of the 1st order, and is read, one, two, three. 

2d. A number having two figures, as 14, 26, the right- 
hand figure holds the units place, and the left-hand figure 
that of tens, and they are vd^A, fourteen, twenty-six. 

Cor. — ^The right-hand figure of a number is caUed unitSj or the 
1st order; the next figure to the left is caUed tens, or the 2d 
order; the third figure, hundreds, or the 8d order; the fourth 
figure, thousands, or the 4th order ; and if a number be expressed 
-with the nine figures in order, making 1 the right-hand figure, the 
figures wiU express their respective orders ; thus. 
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millions, thousands, units. 

o o o 

02 QD OQ 

g^go g«go g«go 

»0«e "T^OD "TSoO 

III ll§ Jli 

987,654,321 

If pointed in periods of three figures each, they may be read as 
follows > Nine hundred and eighty-seven miUions six hundred and 
fifty-four thcmsand three hundred ofnd twenty-one, 

Rbm. — The figures designate the orders. 

Bead the following numbers : 

X............... <,n^ 

/»J. ............. twenty-on*. 

OAL ......... thrM hnndnd and twenty-one. 

•x^tffiix ....... fpur thomand three hnndred and tweoty-one. 

0^,0/« J. ...... flfty.foar thonMnd three hundred and twenty-one. 

Ot/4c,0/« J. . . . ilx hondred and fifty-fonr thouaand three hundred and twenty-one. 

1 ,004fc,O/«X seren mllUona afx hondred and flfty-fonr thousand three hundred and twenty-one. 

Q7 RKA, Q01 J e^ty-oeven milllone 

o i ,Ut/%,0«X \ gfx hundred and flfts'-foor thonwnd three hundred and twenty-one. 

QOfV RKA Q01 J nine hundred and eighty-eeven mlllioiu 

«70 4 ^yJO^fJAtX. 7 gix hundred and fifty-four thouaand three himdred and twenty-one. 

Rem. — The column of I's is of the 1st order, the column of 2's 
is of the 2d order, the 3's the 3d order, the 4's the 4th order, etc. 

Cor. — ^The relation of any two consecutive orders is the same, 
for when in addition the sum of any column reaches 10, the left> 
hand figure belongs to the next colunm or order ; hence, a table 
may be formed, thus, 

10 units = 1 ten. 

10 tens = 1 hundred. 

10 hundred = 1 thousand. 

10 thousand = 1 ten-thousand. 

10 ten-thousand = 1 hundred-thousand. 

10 hundred-thousand = 1 million. 

etc. etc. 
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5 


6 


7 


8 


.' 


^1 
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5 


6 


7 


8 
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10 
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4 
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10 


11 
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• 4 
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.7 
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10 


11 


1% 
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6 
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7 


8 
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10 


11 


12 


13 


5 


6 


7 


8 


9 


10 


11 


-12 


13 


14 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 
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10 


11 


12 


13 


14 


15 


16 


17 


9 
10 


10 
11 


11 
12 


12 
13 


13 

14 


14 
15 


15 
16 


16 


17 


18 


17 


18 


19 


11 


12 


13 


14 


15 


16 


17 


18 


19 


•20 


12 


13 


14 


15 


16 


17 


18 


19 


20 


31 


13 


14 


15 


16 


17 


18 


19 


20 


21 


23 


14 


15 


16 


17 


18 


19 


20 


21 


.22 


33 


15 


16 


17 


18 


19 


20 


21 


22 


23 
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16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


19 
20 


20 
31 


21 
22 


22 
23 


23 
24 


24 
25 


25 

26 


26 


27 


28 


27 


28 


39 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 
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The square jliade by the ten Arabic chameter* forms 
an Addition and Subtraction Table. 

Beginning with the first line, thus. Zero and zero are 
zero ; zero and 1 are 1 ; zero and 2 are 2 ; zero and 3 
are 3 ; zero and 4 are 4 ; zero and 5 are 5 ; zero and 6 
are 6, etc. 

The second line, one and zero are one ; 1 and 1 are 2 : 
1 and 2 are 3 ; 1 and 3 are 4; 1 and 4 are 5, eta 

2 and zero are 2 ; 2 and 1 are 3 ; 2 and 2 are 4 ; 2 and 
3 are 6 ; 3 and 4 are 7, etc. 

3 and are 3 ; 3 and 1 are 4; 3 aud 2 are 5 ; 3 and 3 
are 6 ; 3 and 4 are 7, etc. 

Continue this, taking the first figure of the 1st column 
and adding it to each successive figure in the first line ; 
the adding of zero is only nominal, as it m^kes no 
increase. 

It also becomes a subtraction table, the figures of the 
first column being the subtrahend, and'tbose of th^ first 
line the remainders. 

Take zero from 1 and 1 remains ; from 2, 2 remain, 
etc. It may be thus expressed: 1 —0 = 1 ; 2 — = 2; 
3 — = 3; 4 — = 4; 5^0 = 6; which is read, 
I'ininus zero equals 1, etc. 

Second line: t^e 1 from 2, 1 remains; 1 from 3, 
2 remain; or, 2.^1,c=l; 3 — l = 2j 4 — 1 = 3; 
5 — 1 = 4, etc. 

Third line; 3-2 = 1; 4-2 = 2j 6-2=3; 
6-2 = 4; 7 — 2 = 5, etc. 

In addition, we add two numbers at a time, never more, and in 
the first square we have the addition of every two units that qmi 
come together ;'soiilso in subtraction. 



14 ADDITION AND SUBTRACTION. 

In the second square, the units correspond with^e first sqaare^ 
and hare an additional ten. 

In the third square, the units again are repeated^ and another 
additional ten. 

As a column of tens, hundreds, and every higher or loTrer 
order is added and subtracted in the same way, the above table 
develops every principle of addition and subtraction. 

Add the column of units. 

One and 2 are 3 ; 3 and 3 are 6 ; 
6 and 4 are 10 ; 10 and 5 are 15 ; 15 
and 6 are 21 ; 21 and 7 are 28 ; ores 
is customary to begin at the bottom 
of the column, 7 and 6 are 13 ; 13 
and 5 are 18; 18 and 4 are 22; 22 
and 3 are 25; 25 and 2 are 27; 27 
and 1 are 28. 

9 + 7 = 16; 16 + 2 = 18; 18 + 
4 = 22 ; 22 + 6 = 28; 28 + 5 = 33 ; 33 + 3 = 36. 

Rem. — Although many numbers may be added together, in ^ 
performing the operation only two at a time are added. 

Add the following numbers jointly and separately} 

thus, 

35 = 

24 = 

43 = 

52 = 

67 = 



1 


3 


2 


5 


3 


6 


4 


4 


6 


% 


6 


7 


_7 


9 


28 


36 



30 


and 6 




20 


« 4 




40 


" 3 




50 


« . 2 


21 


60 


« 7 


200 


200 


« '21 = 


221 



221 

The sum of the column of units is 21 ; that is, 1 unit 
and 2 tens ; the sum of the column of tens is 20; that is, 
20 tens or 2 hundred; and the two sums united make 
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221 ; precisely the same as if the column of units is first 
added, and the units of the sum placed under the column 
of units, and the tens added with the column of tens ; 
and then the tens of the sum of the tens column placed 
under the column of tens, and the hundreds in place of 
Irandreds. 

■ 

CoK. — ^As the relation of each successive order is the 
same, hence for every ten of any order, the 1, or left- 
hand figure, belongs to the next order ; and the process 
is the same in the addition of every column ; that is, one 
is carried to the next column for every ten in the addi- 
tion of each column. 





ADDITION. 




SUBTRACTION. 


3241 


4365 


643215 


876432 


987654 


4356 


5321 


532684 


543210 


321234 


6745 


7546 


478921 






5364 


8432 


586432 


876543 


789654 


19706 






654321 


321043 


754321 


864321 


345678 


869754 




678643 


678963 


987654 


654321, 




594721 


987654 


321987 






367543 


456789 


654321 


• 




Add 


7654 




3465321 




. 


3897 




6354789 





11551 
Subtract 
Mimiendy 11551 
Subtrahend, 7654 

3897 



9820110 

Min,v£ndy 11551 
Subtrahend, 3897 

7654 



16 ADDITION AND SUBTRACTION. 

Minuend, 9820110 Minuend, 9820110 

Subtrahend, 3465321 Subtrahend, 63 54789 

6354789 3465321 

Cob. 1. — The minuend is always equal to the sum of 
the subtrahend and remainder^ and is therefore greatei 
than either. .' 

Cob. 2. — ^Arithmetic is based upon the postulate 
contained in 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, which is 
addition, etc. ; and the application of Axiom 6 (page 9) 
to this postulate proves the principle of subtraction; 
thus, 19 + 6 = 25, then 25—6 must be equal to 19. 

Rem. 1.— Wlien the figure of ithe subtrahend is larger than 
the one above it of the same order of the minuend, 1 of the next 
order of the minuend must be united to the figure of the minuend 
and then the subtraction be performed ; then in order to make 
up for this addition to the minuend, 1 must be added to the next 
order of the subtrahend, and then perform the subtraction ; this 
process in called carrying and requires all the attention of the 
student. 

Rem. 2, — I prefer few examples, but these may be often 
repeated, and if thought necessary the teacher can give others In 
which the columns are longer. 

Rem. 3.— Each order may be regarded as units, and the sum 
may reach one, two, or more hundred of its order. 

PRACTICAL EXAMPLES 

1. A farmer has 17 sheep in one pasture, 41 in another, 
and 57 in a third; how many sheep has he ? 

2. A fowler has 18 turkeys, 21 geese, 42 ducks, and 
64 chickens ; how many fowls has he? 

3. A man has 48 cattle in one field and 36 in another; ^ 
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if he take 15 from the second field anA put them in the 
first, how many will then be in each field ? 

4 A granger owns 120 cattle, which are pastured in 
three fields ; in one field there are 45 cattle, in another 
80 cattle ; how many cattle in the third field ? 

5. Willie has 41 cents'in one pocket and 37 in another; 
if he buy a knife for 50 cents, how many cents will he 
have left ? 

6. Willie had given him two books to read, one of 
153 pages and the other of 226 pages ; he has read 
240 pages, how many more has he to read ? 

7. In one basket there are 51 eggs, in another 62, and 
in a third 42 eggs ; how many in the three baskets ? 

8: One hen has 15 chickens, another 17, and a third 
has 14 ; how many chickens in all ? 

9. Andrew learned 75 verses of poetry in one week, 
94 in another, and 87 in a third ; how many verses did 
he learn in three weeks ? 

10. John gave a beggar 53 cents, Willie gave him 
72 cents, and Andrew gave him 65 cents ; how many 
cents did he receive ? 

11. A man bought a horse for 95 dollars, a cow for 
40 dollars, and a wagon for 65 dollars; how much did 
he invest ? 

12. A merchant commenced business with $9,875 ; the 
first year his net profits were $2,134, the second year 
11,654, the third year $2,547, and the fourth year $2,620 ; 
what was then the amount of his funds ? 

13. A merchant commenced with $12,650; the first 
year he gained $2,163, the second $1,875, the third 
$1,260, and the 4th year he lost $4,105 ; what funds had 
he left ? 
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14 A man commenced with 14500 ; the first yiear hn 
doubled his money, but »t the beginning of the next 
year he lost $2500 ; he then doubled what remained, an^ 
lost $6000 ; then he doubled what remained and dosed 
business with what amount of money ? 

15. A man bought 3000 acres of land ; he then sold 
to one man 324 acres, to another 236 acres, to a third 
148 acres, to a fourth 465 acres, and to a fifth 634 acres ; 
how many acres were left ? 

16. A merchant took with him $5000 to buy goods ; 
he purchased dry goods for $1864, groceries for $1256 ; 
hardware for $630, hats and boots for $362 ; how mnch 
had he left ? 

17. A man owns three &rms; the first contains 
275 acres, the second 483 acres, and the third 1230 
acres; he sells the first fann, 236 acres of the second, 
and 584 acres of the third ; how many acres remain 
unsold ? how many of the second &rm ? and how many 
of the third? 

18. A man bought a horse for $150, and a buggy and 
harness for $275; he sold them, gaining $42; what did 
he sell them for ? 

19. John Jones bought a &rm for $6875 ; he paid for 
repairs $2172, and then sold it for $10165 ; how much 
did he gain or lose by the transaction? 

20. James Johnson bought one house for $6,540, 
another for $7,965, and a third for $12,384; he paid 
for repairs $3,165, and then sold the three houses 
for $31,236; how much did he gain or lose by the 
transaction ? 

21. Invested 3245 dollars in property, and sold it so as 
to gain 534 dollars. What was it sold for ? 



ISt. A meiidiaiit bought dry goods for §7^ dollars^ gro- 
ceries lor $S75, and hardware for $^4 ; in seUifig he gaiils 
$156*; what was the amount of sales ? Ans. $1,341. 

23. A, B, and engage in trade ; A puts in %%?>!% 
B 13,845, and $431 more than A and B ; what is the 
amount of their stock ? Ans, $13,273. 

24. A man is 9 years older than his wife, and she is ^ 
years older than their son, who is 12 years old ; what is 
the age of each ? Ans. Wife's age, 34 y.; man's^ 43 y. 

25. A man bequeathed to his wife $5,650, to each of 
his three sons $3,775, and to each of his two daughters 
$3,550; what was the amount of his bequests P 

Ans. 24,075. 

26. A man owing $9,856, pays at one time $3,453, and 
ftt another $2,176; how much does he still owe? 

Ans. $4,227. 

27. The sum of two numbers is 8,643, and one of the 
numbers is 5,756; what is the other number ? 

28. The nnmber of pupils registered is 1,253, and the 
number at school is 1,168 ; how many are absent ? 

29. The sum of two numbers is 6,432, and one of the 
xmmbers is 2,541 ; what is the difference of the numbers ? 

Ans. 1,350. 

30. The sum of two numbers is 5,680, and their differ- 
ence is 596 ; what are the numbers ? 

Ans. 3,138 and 2,542. 

31. The diflFerence of two numbers is 265, and the 
smaller number is 576 ; what is the larger number? 

32. The difference of two numbers is 175, and the 
larg^ number is 681 ; what is the sum of the two num- 
bers? Ans. 1,127. 



20 ADDITION AND SUBTRACTION. 

33. Add 32,745, 276, 304,721, 6,640^ 216, 243, 976,- 
874, 2,176, 81,276, 9,406, 20,045, 6,320,754, and 7,105,006. 

Ans. 14,859,377. 

34. Fifteen gdlons leaked out of a cask of 81 gallons ; 
how many gtdlons were left ? 

35. A merchant engaged in trade with $5,481, and 
gained each year for five years $1,254 ; hut the sixth year 
he lost $2,162 ; what was then the amount of his capital ? 

Ans. $9,589. 

36. A father left an estate of $32,600 to his five chil- 
dren, the eldest to have $1,000 more than the next, and 
the next $1,000 more, than his next younger brother, and 
so on to the youngest ; what was the share of each ? 

Am. Eldest, $8,520, 7,520, 6,520, 5,520, 4,520. 

37. A man purchased 1,200 acres of land, and sold it in 
parcels as follows : to one man, 364 acres; to another, 
204 acres ; to a third, 468 acres, and the balance (how 
many acres ?) to a fourth. Ans. 164 acres. 

38. A man bought one farm for $6,748, and another 
for $4,482 ; he then sold both for $12,000 ; how much did 
he gain or lose ? Ana. $770 gain. 

39. A man sold pork for $75; beef for $36; butter for 
$25, and cheese for $18 ; he then bought sugar for $12 ; 
coflFee for $15 ; salt for $5, and dry goods for $31 ; how 
much cash had he left? Ans. $91. 

40. Columbus discovered America in 1492, and Wash- 
ington achieved our Independence in 1783; what time 
elapsed between those two great events? 

41. Washington died in 17-99, at the. age of 67 years ; in 
what year was he bom ? 

42. A merchant purchased goods for $2,154, on which 
he paid 11,465 ; how much did he still owe ? 



MULTIPLICATIOJf. 



MCLTIPLIOATIOK AXD DiyiSIOK TABLE. 



1 

2 
3 
4 
5 


3345678 9 lO 11 13 


4 6 8 10 12 14 16 .18 20 22 24 


6 9 12 15 18 21 24 27 30 33 36 


8 12 16 20 24 28 32 36 40 44 48 


10 15 20 25 30 35 40 45 50 55 60 


6 


12 18 24 30 36 42 48 64 60 66 72 


7 

8 

9 

10 

11 

13 


14 21 28 35 42 49 56 63 70 77 84 


16 24 32 40 48 56 64 72 80 88 96 


18 27 36 45 54 63 72 81 90 99 108 


20 30 40 50 60 70 80 90 100 110 120 


22 33' 44 55 66 77 88 99 110 121 132 


24 36 48 60 72 84 96 108 120 132 144 



As a Multiplication Table, begin with the first line ; 
thnsy 

Once 1 is 1 ; twice 1 are 2 ; three times 1 are 3, etc. 
Second line. Once 2 are 2; twice 2 are 4; 3 tiQies 2 
are 6; 4 times 2 are 8, etc Third line, Once 3 are 3; 
twice 3 are 6 ; 3 times 3 are 9 ; 4 times 3 are 12, etc. 
Becite each line similarly. 

Reic 4 times 8 are 12, and 3 times 4 are 12 ; hence, alternating 
the fjEu^rs does not change the product. 



22 XULTIPLICATJON. ' 

As a Division Table, begin with the first line ; thus^ 
1 is contained in 1^ once; in % twice; in 3, 3 times; 
in 4, 4 times, etc. Second line, 2 into 2 = 1 ; 2 into 
4 = •^; 2 into 6 = 3; 2 into 8 = 4> ©te Third line, 
8 into 3 = 1 ; 3 into 6 = 2, etc. 

Rpic-— As a Multiplication Table, it may also be read by the 
column, ligr which the factore are alteraated, without chwiging the 
prod net. Any number is multiplied by 10 by adding a zero to it. 
As 9 Division Table, the first coluoin has all the divisors, the first 
linr all the quotients, and every number m each line is a dividend^ 
wh^cK is always in the same line and the same column wHb the 
quotient and divisor. Any number having a zero in the Hnits 
placr is divided by 10 by removing the zero. 



THEOREM I. 

Ap<y number is multiplied by 10 by annexing a 
zere- toit. ' 

Since the product of any number multiplied by 1 is 
equal to tiie number itself, the iH*oduct of any number 
multiplied by 2 is double the number, etc 

For, aa 

10 X 1 = 10, and 10 x 2 = 20, and 10 x 24 = 240, 

and as alternating the fitctors does not change the product, 
hence, 
1 X 10 = 10, and 2 x 10= 20, and 24 x 10 = 240. 

.-. Any number is multiplied by 10 by annexing a 
zero to it 

CoR.— Any number is multiplied by 100 by annexing 
two zeroe to it, and annexing three zeros multiplier it by 
1000, etc. 



MULTIPLICATION. JJ3 

* 

THEOREM II. 

The produet of any two factors tmU have as many 
figures, or one less, than both factors. 

50 600 600 
6 5 50 



1 


3 


3 


4 


9 


1 


3 


4 


4 


9 


1 


9 


12 


16 


81 



250 2500 25000 

The products of the smaller figures of units will be but 
one figure until aboYe 3, wheji there will be two figures, 
but never more, as 9 x 9 = 81, and every additional 
figure annexed to each or either factor, whether small or 
large, will make an increase of one figure and no more; 
therefore the product of any two factors will have as 
many figures, or one less than both factors. 

CoK. 1. — The product of any two figures cannot be less 
than one figure, nor more than two. 

Cob. 2. — The product of units by units must be units, 
and when there are two figures, the left-hand figure will 
be tens. The product of tens by units must be tens, and 
when there are two figures, the left-hand figure will be 
hundreds ; and if any order be multiplied by units, the 
right-hand figure of the product will be the same order 
as the multiplicand, and if there be two figures in the 
product, the left-hand figure will belong to the next 
highor order. 

Cob. 3. — When the multiplier is tens, the product will 
be ten times as great as if the multiplier were units ; 
that is, each product will have one zero to the right of it, 
holding the units place, or the first figure of the product 
must be placed in the column of tons ; when the multi- 
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MULTIPLICA TION. 



plier is hundreds, the right-hand figure must be placed 
in the column of hundreds; and, in general, whatever 
the order of the multiplier is, the right-hand figure must 
be in the column of that order. 

Cor. 4. — If there be one or more zeros in the multi- 
l>lier, the product of the next figure will be put back one 
figure for every zero. 

Rem. — lu the multiplication, eadi figure may be regarded as the 
unit of its order. 

PROBLEMS. 

1. 10 X 10 = 100. 

2. 11 X 11 = 121 = 11 X (10 + 1) = 11 X 1 = 11 

11 X 10 = 110 

121 

3. 12 X 12 = 144 = 12 X (10 + 2) = 12 X 2 = 24 

12x10 = 120 

144 

4. Multiply 432 by 4 = (400 + 30 + 2) x 4 

2x4= 8 and 432 

30 X 4 = 120 4 

400 X 4 = 1600 



1728 



1728 



5. Multiply 432 by 14 = 432 x (10 + 4). 
.-. 432 X 4 = 1728 or 432 

432 X 10 = 4320 14 



6048 



1728 
432 

6048 



Rem. — ^The problems should be carefully impressed on the 
mind before proceeding. 



MULTIPLICATION. ^6 



. 1 



6. 



432 . . 


432 X 4 = 1728 


124 


432 X 20 = 8640 


1728 


432 X 100 = 43200 


864 


53568 


432 


• 



53568 

Cob. 1.^ — When the multiplicand has several figures 
and the multiplier one that is only units, the first product 
of units by units will be units, or units and tens ; the 
units must be placed in the right-hand or units place ; if 
there be tens, it must be reserved and placed in or added 
to the column of tens ; in the next product of tens by 
units, the right-hand figure will be tens, and must be 
united with the tens reserved, and placed in the column 
of tens ; the left-hand figure, if there be one, must be 
treated as the previous one, reserved until the next 
product is obtained, and united with the right-hand 
figure; the process is the same in every successive 
order. 

CoE. 2. — When the multiplier also has several figures, 
the process of each successive multiplier is the same, 
except that the right-hand figure of each product must 
be placed in the order of its multiplier. (Cor. 3, 
Prob. 2, page 22.) 

Bem. — A multiplicand may be eitlier an abstract or a concrete 
number, but a multiplier cannot be concrete, as it cannot refer to 
things, but merely indicates bow many times the multiplicand is 
to be taken ; but the product will be of the same name as the mul- 
tiplicand; for twice $5 are $10; 3 times 20 yards of cloth are 
60 yards of cloth ; twice 4 are 8 ; 3 times 4 are 12, etc. 

In computation, it is best to regard all numbers as abstract. 
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it-) 


(8.) 


(9.) 


86435 


26432 


26432 


324 


104 


3004 


145700 


105728 


105728 


72850 


26432 


79296 


109275 


2748928 


79401728 


11801700 


(11.) 


(12.) 


(10.) 


234 


123 


26432 


123 


234 


50004 


702 


492 


105728 


468 


869 


132160 


234 


246 


1321705728 


28782 


28782 


BM. — The prodnet 


is Bot changed by ftUemating fhe mnl 


«nd wolliplier. 






•^ 


EXAMPLES. 


- 



1. Multiply 54326 by 346. 

2. Multiply 23748 by 643. 

3. Multiply 46874 by 697. 

4. Multiply 36975 by 476. 

5. Multiply 236874 by 2134. 



6. Multiply 9876325 by 356. 

7. Multiply 879654 by 2175. 

8. Multiply 986432 by 8704. 

9. Multiply 326875 by 3005. 
10. Multiply 468753 by 2100. 



Examples may be added, or tbe same repeated, as the 
student will more readily comprehend by repetition than 
by different examples. 

Rem. 1. — In multiplication, two factors are given to find their 
product. 

Bem. 2. — In division, two numbers also are given to find the 
third-, the one called the dividend corresponds to the product ija 
multiplication, the other given number is called the divisor, and 
the required number is called the quotient ; the two latter corre> 
spond to the factors in multiplication. 



Division. 



Problems. 

When the product of two numbers is 4, and one of the 
numbers is 2, the other number is also 2 ; for 2x2 = 4^ 
and 4 divided by 2^ or 4 divided into 2 equid jiarts, each 
part is 2, that is> the quotient is 2. 

1. 9 -^ 3 = 3, 4. 16 -T- 4 = 4. 

2. 12-f.2 = 6, 5. 15-f-3 = 5. 

3. 12-r-3=;=4, 6. 15-^5 = 3, 

Cob. 1. — ^The product of the divisor and quotient 
equals the dividend. 

Cob. 2.— The divisor and quotient may be alter- 
nated. 

24 Cob. 8.— Division is tilie reverse of multi- 

6 plication and addition, and is similar to sub- 
13 traction ; for, it is separating a number into 

Q equal parts, which is the same as subtracting 
77 the same number from a larger one ; that is, 

g subtracting the divisor from the dividend and 
— then from the remainder, repeating this pro- 

^ cess until there is no remainder, or until the 
remainder is less than the divisor. 6 is sub- 

tracted 4 times, hence it is contained four 
times. 24 -^ 6 = 4. 



.1 

i 
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DIVJSIOK. 




(1.) 

10 ) 100 ( 10 


(2.) 
11 ) 121 


(11 


(3.) 
12 ) 144 ( 12 


10 


11 




12 





11 




24 


(4.) 
11 ) 121 ( 10 + 1 

110 


n 




24 

(5.) 
12 ) 144 ( 10 -H 2 
120 


11 






24 


11 






24 


6. 48 -=-12 = 4 




12. 


120 -5- 10 = 12. 


7. 64 -^ 8 = 8. 




13. 


130 H- 10 = 13. 


8. 96 -J- 12 = 8. 




14. 


140 ^ 10 = 14. 


9. 12 X 4 = 48. 




15. 


10 X 12 = 120. 


10. 8 X 8 = 64. 




16. 


10 X 13 = 130. 


11. 12 X 8 = 96. 




17. 


10 X 14 = 140. 



Cob. 1. — ^Adding a zero to the right of a number mul- 
tiplies the number by 10 ; taking a' zero away from the 
right of a number divides the number by 10. 

Divide 60536 by .4; thus, 
4 ) 60536 ( 10000 or 4 ) 60536 

40000 15134 

20536 ( 5000 

20000 The divisor 4 is contained once 

536 ( 100 ^^ *^® ^^^^ ^^ *^® highest order of 

400 the dividend, which is one ten- 

136 (^ 30 thousand; into the remainder 

120 ^^^^ ^rsLQ^y then 100, 30 and 

l^( 4 ^^^^ 
16 15134 



DIVISION, 29 

Bem. 1. — The same result is obtained by sbort division, by 
pntting the first figure of the quotient under the left-hand figure 
of the dividend (when it is contained in it), as it is of the same 
order. 

Rem. 3. — If the unit of the divisor is not contained in the first 
unit of the dividend, then the first figure ol the quotient will be, 
of the same order as the second figure of the dividend and should 
be placed under it. 



Divide 60536 by 14 ; 


thus, 






14 ) 60536 ( 4324 


and 


214 


) 926336 ( 4324 


66 






856 


45 






693 


42 






642 


33 






513 


28 






428 


56 






856 


66 






856 



4324 X 14 = 60536. 4324 x 214 = 925336. 

Cor. 1. — Since the product of any two factors will 
have as many figures or one less than both factors, so in 
division the number of figures of the divisor and quotient 
will either be equal to or one greater than that of the 
dividend. 

Cor. 2. — When the divisor is contained in the same 
number of figures of the dividend as is in the divisor, then 
the number of figures of the divisor and quotient will be 
one more than that of the dividend ; but when it requires 
an additional figure of the dividend to contain the 
divisor, then the number of figures of the divisor and 
quotient will be equal to that of the dividend. 



82 DIVISION. 

11. What cost 245 lbs- of beef at 8 cts. per lb. ? 

12. At 8 cts. per lb., how many lbs. of beef can be 
bought for 1960 cts. ? 

13. What cost 348 acres of land at $45 per acre ? 

14. At 148 per acre, how many acres can be honght 
for $15660 ? 

15. What cost 3245 acres of land at $64 per acre ? 

16. At $64 per acre, how many acres can be bought 
for $207680 ? 

17. What is the cost of 15 horses at $125 each ? 

18. How many horses at $125 each can be bought 
for $1875 ? 

19. What is the cost of 35 oxen at $75 each ? 

20. How many oxen at $75 each can be bought 
for $2625 ? 

21. What is the cost of 84 cows at $45 each ? 

22. How many cows at $45 each can be bought 
for $3780 ? 

. 23. Multiply 54682 by 9 ; thus, 

54682 X 10 = 546820 
54682 X 1 = 54682 

492138 

24. Multiply 54682 by 99. 

54682 X 100 = 5468200 
54682 X 1 = 54682 

5413518 

25. Multiply 54682 by 999. 

54682 X 1000 = 54682000 
64682 X 1 = 54682 

54627318 






DIVISION. 33 

26. Multiply 54682 by 25. Instead of 25, multiply 
by. ip, 4 ) 5468200 

1367050 

27. Multiply 54682 by 50. Instead of 50, multiply 
by ^. 

28. Multiply 54682 by 75. Multiply the result ot 
26th by 3. 

29. Multiply 54682 by 150. 

54682 X 100 = 5468200 
Adding i, 27341 00 

8202300 

30. Divide 546825 by 25. Multiply by 4 and strike oflf 
two figures. 

31. Divide 546850 by 50. 5468|50 

2 

10937.00 

Rem. — ^As a number is multiplied by 100 by adding two zeros, 
so any number is divided by 100 by cancelling the two right-hand 
figures, which will then form the remainder. 

32. Bought 24 horses at 184 ea^h, 54 cows at 136 
each, and 364 sheep at $4 each ; what did the horses 
cost ? the cows ? the sheep ? what did all cost ? 

33. Sold all the stock of the last example at a profit 
of $324 ; what did I sell them for ? 

34. Bought" 3064 acres of land at $25 per acre, and 
sold it at a loss of $1245. What did the land cost ? and 
what was it sold for ? 

35. Bought 3840 acres of land at $10 per acre; 
divided it into twenty farms of an equal number of 



84 DIVISION. 

acres each; twelve of the farms I sold at 115 per 
acre, 3 of the farms at $12 per acre, and the five 
remaining forms at $4 per acre ; did I gain or lose^ 
and how much ? 

36. A farm of 364 acres was bought for $9100 and 
sold at a gain of $1456; what was paid per acre ? and at 
what rate was it sold ? 

37. Bought 184 acres of land for $11960, and sold it • 
for $13064; what was the cost. per acre? and at what 
rate was it sold ? 

38. The cost of 12 horses and 15 cows was $2760 ; the 
horses cost $180 each; what was the average cost of 
each cow ? 

39. In a square mile there are 640 acres ; how many 
farms of 160 acres each in a State that has 9,000 square 
miles ? how many in one of 46,000 sq. miles ? how many 
in one of 257,000 sq. miles ? 

. 40. What is the value of the land in the first State 
at $25 per acre ? in the second at $20 per acre ? and in 
fhe third at $5 per acre ? 

41. A man having an estate worth $15,000, increases 
it $2500 every year for twenty-five years, when he dies, - 
leaving it as follows : To his wife $20,000, to his eldest 
son 18000, to his second son $7000, to his third son 
$7000, and the remainder to be divided equally among 
his five daughters ; what is the share of each daughter ? 

42. A merchant commences business with a capital of 
$25000 ; at the end of the first year he finds that he has 
increased it $5000, the second year the increase is $4500, 
and the same at the end of the third year, when he trans- 
fers the whole business to his three sons. What is the 
capital of each son ? Ans, $13000. 



Review. 



NITMERiiTION. 

Write in figures the following numbers : 

Twenty-five, One hundred and twenty-five, Two hun- 
dred and five, Three hundred and six. Four hundred and 
eight. One thousand, One thousand three hundred and 
forty-five. Five thousand eight hundred and four. Ten 
thousand five hundred and nine. Thirty-four thousand 
and twenty, Fifty-three thousand and five. Five htindred 
thousand. Six hundred thousand and four. One million, 
One million four hundred and twenty-five thousand six 
hundred and twelve. 

ADDITION. 

ORAL QUESTIONS. 

John has 8 apples, Willie has 7, and Andrew 5 ; how 
many apples have the three boys ? 

Bought coal for 18, wood for $6, and a barrel of flour 
for 15 ; what was the amount of the purchase ? 
How many are 

6 + 4+5 2 + 5+8 8 + 7—5 5 + 6 + 8—5 

8 + 7+4 5 + 9 + 2 9 + 8—7 4+5 + 9—8 

3+8+7 1+3+6 7+9+8 3+9+7-9 

4+6 + 9 9 + 6+4 6 + 5 + 4—6 2 + 7 + 8—4 
How many are 3 + 7; 13 + 7; 23 + 7; 43 + 7; 53 + 7; 
63 + 7; 73 + 7; 83 + 7; 93 + 7? 

• How many are 3 + 8; 13 + 8; 23 + 8; 33+8; 43 + 8; 
53+8; 63+8; 73+8; 83+8; 93+8? 



36 ADDITION. 

How many are 4+7; 14+7; 24+7; 34+7; 44 + 7 j 
54+7; 64+7; 74+7; 84+7; 94+7? 

How many are 5 + 7; 15+7; 25 + 7; 35+7; 45+7; 
65 + 7; 65 + 7; 75 + 7; 85 + 7*; 95 + 7? 

How many are 5 + 8; 15 + 8; 25 + 8; 35+8; 45 + 8; 
55+8; 65 + 8; 75 + 8; 85 + 8; 95 + 8? 

How many are 5 + 9; 15 + 9; 25 + 9; 35+9; 46 + 9; 
65 + 9; 65 + 9; 75 + 9; 85 + 9; 95 + 9? 

How many are 6 + 7; 16 + 7; 26+7; 36 + 7; 46 + 7; 
56 + 7; 66 + 7; 76 + 7; 86 + 7; 96+7? 

How many are 6 + 8; 16+8; 26+8; 36+8; 46+8; 

56 + 8; 66 + 8; 76 + 8; 86 + 8; 96 + 8? 

How many are 7 + 7; 17 + 7; 27 + 7; 37 + 7; 47+7; 
57+7; 67 + 7; 77 + 7; 87 + 7; 97+7? 
How many are 7+8; 17+8: 27+8; 37+8; 47+8; 

57 + 8; 67 + 8; 77 + 8; 87 + 8; 97+8? 

These questions should be frequently repeated or simi- 
lar ones asked. 









EXAMPLI^S. 


Afld the following numbers: 


1 


2.10 


3.100 


4.111 




2 


20 


200 


222- 


After adding the first 


3 


30 


300 


333 


three examples, add their 


4 


40 


400 


444 


sums, and observe the cor- 


6 


50 


600 


555 


respondence with Ex. 4, 


6 


60 


600 


666 


when the tens and hun- 


7 


70 


700 


777 


dreds are added with the 


8 


80 


800 


888 


columns of tens and hun- 


9 


90 


900 


999 


dreds. 







SUBTRACTION. 




37 


K. 2fe 


6. 53 


7. 45 8. 56 


&. 79 . 


10. 84 


36 


24 


61 43 


86 


73 



11. 121 12. 312 13. 276 14. 751 15. 542 15. 374 
343 256 543 324 324 238 

621 461 631 263 261 573 

17. What is the fitim of 4,321> 604, and 36 ? 

18. What is the sum of 264, 301, and 5 ? 

19. What is the sum of 205, 25, and 6 ? 

20. What is the suih of 4, 24> 324 ? 

21. What is the sum of 3,276, 2,132, and 5,437 ? 

22. What is the 6um of 57,896, 98^765, and 78,901 i 

Similar examples ^udi larger ones tnay be given for the 
slate or blackboard. 

SUBTRAOTIOK 

ORAL aUESTIONS. 

Take 7 froth 9; 7 frohi 19; 7 from 29; 7 from 39; 7 
from 49; 7 ftom 59 ; 7 from 69; 7 from 79; 7 from 89; 

7 from 99 ; 7 frbm 109. 

Take 6 froth 13 ; 6 from 23 ; 6 from 83; 6 from 43 ; 6 
from 53 ; 6 fi^om 63 ; 6 from 73 ; 6 from 83; 6 from 93; 
6 from 103. 

Take 8 froih 14$ % from 24; 8 from 34; 8 from 44; 8 
from 54; 8 from 64; 8 from 74; 8 from 84; 8 from 94; 

8 from 104. 

Take 9 from 16; 9 fi?om 26; 9 from 36; 9 from 46; 9 
from 56^ dffoni 66} 9 fifem 76^ 9 from 86; 9 from 96; 

9 from tftBi 
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\ 



Take 2 fix)Tn 11; 2 from 21; 2 firom 31; 2 from 41 ; 2 
61; 2 from 61; 2 from 71; 2 from 81; 2 from 91; 2 
from 101. 

Take 3 from 12; 3 from 22; 3 from 32; 3 from 42; 3 
from 52 ; 3 from 62 ; 3 from 72; 3 from 82; 3 from 92 ; 

3 from 102. 

Take 4 from 13 ; 4 from 23; 4 from 33; 4 from 43; 4 
from 53 ; 4 from 63 ; 4 from 73 ; 4 from 83 ; 4 from 93; 

4 from 103. 

Take 5 from 14; 5 from 24; 5 from 34; 5 from 44; 5 
from 54; 5 from 64; 5 from 74; 5 from 84; 5 from 94; 

5 from 104. 

Take 2 from 10 ; 2 from 20; 2 from 30; 2 from 40; 2 
from 50; 2 from 60; 2 from 70; 2from 80; 2 from 90; 
2 from 100. 

These questions should be often repeated. 





EXAMPLES. 


1. 


From 10 take 1 ; 


; %, 3, 4, 5, 6, 7, 8, 9. 


2. 


Froit) 20 tak& 1 : 

* 


; 2, 3, 4, 5, 6, 7, 8, 9. 


3. 


From 30 t»ake 1 


; 2, 3, 4, 5, 6, 7, 8, 9. 


4. 


From 40 take 1 ; 


; 2, 8, 4^ 5, 6, 7, 8, 9. 


5. 


From 50 take 1 ; 


; 2, 3, 4, 5, 6, 7, 8, 9. 


6. 


From 60 take 1: 

4 


; 2, 3, 4, 5, 6, 7, 8, 9. 


7. 


From 70 take 1 ; 

4 


; 2, 3, 4, 5, 6, 7, 8, 9. 


8. 


From 80 take 1; 

4 


; 2, 3, 4, 5, 6, 7, 8, 9. 


9. 


From 90 take 1 : 

4 


;. 2, 3, 4, 5, 6, 7, 8, 9. 


10. 


From 100 take 1 ] 


, 2, 3, 4, 5, 6, 7, 8, 9, 99, 


11. 


From 200 take 1 ; 


; 2, 3, 4, 5, 6, 7, 8, 9, 199. 


12. 


From 300 take 1 


; 2, 3, 4, 6, 6, 7, 8, 9, 299. 


13. 


From 400 t^ke 1 

* 


; 2, 3, 4, 5, 6, 7, 8, 9, 399. 
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14. Prom 1,000 take 1 ; 2, 3, 4, 5, 6, 7, 8, 9, 999. 

15. From 10,000 take 1 ; 2, 3, 4, 5, 6, 7, 8, 9, 9,999. 

16. From 100,000 take 99,999. 

17. From 2,000,000 take 1,999,999. 

18. From 3,246,532 take 2,164,320. 

19. From 800 take 400. 

20. From 8,000 take 4,000. 

21. From 545 take 116. 

22. From 576 take 144 

23. From 624 take 304. 
24 From 5,324 take 1,304 
25. From 6,725 take 2,432. 

.26. From 74,832 take 68,741. 

27. From 83,754 take 48,623. 

28. Columbus discovered America in the year 1492; 
how many years since ? 

29. Washington was bom in 1732, and Kved 67 years; 
in what year did he die ? 

30. I owed $1,000, and I paid one man $324, another 
$204, a third $120, and a fourth $67; how much do I 
still owe? Am. $285. 

31. A man dying leaves $5,000 to his widow and son, 
the widow to have $1,000 more than the son ; what is the 
portion of each ? Ans. Son, $2,000 ; widow, $3,000. 

32. A father divides his estate of $12,000 as follows: 
To each of his two daughters, $2,000 ; to one son, $1,500 ; 
to another, $2,000 ; to a third son, $2,500, and the bal- 
ance to the widow ; what is her share ? Ans. $2,000. 
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ADDITIOy ANI> SVBtRACTIOK. 

ADDITION AND STTBTRACTION. 

EXAMPLES * 

1. A man has six farms : in the Isf « qio 
2d 3,241 acres ; in the 3d llTf^ ' ^ "^^^ ' ^° ^he 

5th, 304 acres, and in he ett 63 T'' t'""' ''" ^^«' 
in all ? ^**'' ^^ *«^«s ; how many acres 

^ 2. A merchant sold goods for $6 032* /^'^^^ ^'^^• 
1326 What did the gfods JZ ''''' XT'.^'^ 

3. A man owning 2,143 acres of l.n<i . ^ '^^^■ 

son 834 acs, to lis' se'coTson m'Zl fd ^^ 
third 420 aores; how many acres were leT? "^ '""^ 

>^4 A man left real estate worth 19 t^Tll^ ^''^ • 
P^perty worth 12,142 ; he ow'^L man |l 236 r^T"" 
1875, and a third $450 • what iTZ .' , ' °*'*^®'* 
estate ? ' ** '' ***" ^^* ^*1°« of his 

K A Tl J /^ ^'W- 18,957 

5. A, B, and C commenced business; A put in *q o^^ 

that they had lost $1,200; what had they at the hern 
ning and at the close ? J^ at me begin- 

Am. Commenced with $12,605 and ended $11 405 
-fe-A horse and buggy together are worth $500- but 
the horse is worth $100 more than the buggy; what i« " 
the value of each ? Ans. Hor^, $300 ; buggy, $200. . 

'• ihe sum of two numbers is 5,439, and the one 

numbed? ^^^ ^''*'' **" *^' '^^''' ""^'^ «re the 

-hatlXlSnc:?''''''^"' *'' """'^"' '''''' 
whatl't\r^^^^^,^y^ 3,825, and the differe.ce 1,921; 
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^0, The minuend is 5,746 and the difference 1,921 ; 
what is the* subtrahend? 

11. When you know the minuend and difference, how 
do you find the subtrahend? 

12. How do you find the minuend, knowing the sub- 
trahend and difference ? 

MULTIPLIOATIOlSr. 

ORAL EXERCISES. 

If an apple is worth 2 cents, what are 2 apples worth ? 
8? 4? 5? 6? 7? 8? 9? 10? 11? 12? 

If an apple is worth 3 cents, what are 2 apples worth ? 
3? 4? 5? 6? 7? 8? 9? 10? 11? 12? 

Ji an apple is worth 4 cents, what are 2 apples worth ? 
3? 4? 6? 6? 7? 8? 9? 10? 11? 12? 

If an apple is worth 5 cents, what are 2 apples worth ? 
3? 4? 5? 6? 7? 8? 9? 10? 11? 12? 

If an apple is worth 6 cents, what are 2 apples worth ? 
3? 4? 5? 6? 7? 8? 9? 10? 11? 12? 

If an apple is worth 7 cents, what are 2 apples worth ? 
3? 4? 5? 6? 7? 8? 9? 10? 11? 12? 

If an apple is wo^h 8 cents, what are 2 apples worth ? 
,3? 4? 5? 6? 7? 3? 9? 10? 11 ? 12? 

If an apple is worth 9 cents, what are 2 apples worth ? 
3? 4:^ 5? 6? 7? 8 ? 9? 10? 11? 12? 

If an apple is worth 10 cents, what are 2 apples worth ? 
3? 4? 5? 6? 7? 8? 9? 10? 11? 12? 

K an apple is worth 11 cents, what are 2 apples worth ? 
3? 4? 5? 6? 7? 8? 9? 10? 11? 12? 

If an apple is worth 12 cents, what are 2 apples worth ? 
8?4? 5? 6? 7? 8? 9? 10? 11? 12? 
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EXAMPLES. 

1. Multiply 13 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 

2. Multiply 14 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 

3. Multiply 15 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 

4. Multiply 16 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 

5. Multiply 17 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 

6. Multiply 18 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 

7. Multiply 256 by 4, 24, 124. 

8. Multiply 2,145 by 4, 24, 124. 

9. Multiply 3,636 by 5, 20, 100, 125. 

10. Multiply 6,435 by 5, 20, 300, 1,000, and by 1,325. 
Analyze. 

11. Multiply 3,674 by 104, 206, 3,005. 

Am. 382,096, 756,844, and 11,040,370. 

12. Multiply 21,564 by 2,100, 2,010, ^,001. 

Ans. 45,284,400, 43,343,640, and 43,149,564 

13. Multiply 54,000 by 1,200, 14,000, 630. 

Am. 64,800,000, 756,000,000, and 34,020,000. 

14. Multiply 60,401 by 1,040, 1,004, 1,400. 

Ans. 62,817,040, 60,642,604, and 84,561,400. 

15. Multiply four thousand and three by three hundred 
and one. . An8. 1,204,903. 

16. Multiply forty-six thousand one hundred and 
three by three thousand and two. Ans. 138,401,206. 

17. Multiply four hundred and fifty-six thousand three 
hundred and fifty-four by three thousand five hundred 
and thirty-six. Ans. 1,613,667,744. 

18. Multiply four millions three hundred and fifty-four 
thousand six hundred and twenty-five by thirty-six thou* 
8and four hundred and sixty-seven. r 

Ans. 158,800,109,875. 
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19. Multiply sixty-four millions seven hundred and 
ninety-five thousand eight hundred and sixty-nine by 
six hundred and fifty-four thousand three hundred and 
seventy-eight Am. 42,400,991,164,482. 

20. Multiply six hundred and four millions two hun- 
dred thousand four hundred and four by four hundred 
and five thousand two hundred. 

Ans. 244,822,003,700,800. 

21. What is the product of 3,754 and 268. 

Ans. 1,006,072. 

22. The factors of a number are 57 and 29 ; what is the 
number? Ans. 1,653. 

23. Two of the three factors of the number 1,188 are 9 
and 12; what is the third factor? Ans. 11. 

DIVISION. 

ORAL EXERCISES. 

If one apple cost 2 cents, how many xjan you buy for 
4cents? 6? 8? 10? 12? 

How often is 2 contained in4?6?8?10?12?14? 
16 ? 18 ? 20 ? 22 ? 24 ? 

How often is 3 contained in 6 ? 9 ? 12 ? 15 ? 18 ? 21 ? 
24? 27? 30? 33? 36? 

How often is 4 contained in 8 ? 12 ? 16 ? 20 ? 24 ? 28 ? 
32? 36? 40? 44? 48? 

How often is 5 contained in 10? 15? 20 ? 25 ? 30? 
35?40?45? 50? 55? 60? 

How often is 6 contained in 12 ? 18? 24? 30? 36? 42? 
48? 54? 60? 66? 72? 

How often is 7 contained in 14 ? 21? 28? 35 ? 42 ? 
49? 56? 63? 70? 77? 84? 
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How often is 8 contained in 16 ? 24 ? 33 ? 4» ? 48 ? 
56 ? 64 ? 72 ? 80 ? 88 ? 96 ? 

How often is 9 contained in 18 ? 27 ? 36 ? 45 ? 54 ? 
63? 72? 81? 90? 99? 108? 

How often is 10 contained in 20 ? 30 ? 40 ? 50 ? 60^ 
70? 80? 90? 100? 110? 120? 

How often is 11 contained in 22? 33 ? 44? 55? 66? 
77? 88? 99? 110? 121? 132? 

How often is 12 contained in 24? 36? 48? 60? 72? 
84? 96? 108? 120? 132? 144? 



into 3^ 4^ 6. 
into 3, 4, 6. 
into 3, 4, 6. 
into 3, 4, 6-. 



Divide 12 into 2 equal parts 

Divide 24 into 2 eqnal parts 

Divide 36 into 2 equal parts 

Divide 48 into 2 equal parts 

If 10 yards of cloth cost 150, what is the cost of one 
yard ? 

If 4 pecks make one bushel, how maliy bushels in 36 
pecks ? 

If 48 bushels of wheat cost $48, what is the cost of one 
bushel ? 

If 24 bushels of wheat cost $48, what is the cost of one 
bushel ? 

Divide 48 apples equally among 4 boys; 6 boys; 8, 1%, 

MULTIPLICATION AND DIVISION. 

EXAMPLES. 

1. At $5 each, how many sheep can be bought for 
$25? $50? $100? $200? $300? $400? $500? $600? $625? 
$650? $675? 

^ fe. At $6 each, how many for $24 ? $48? $96? $120? 
$132 ? $144 ? $240 ? $264 ? $300 ? $336 ? $348 ? 
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3. Divide $1^200 into 5 equal parts ; ho^ ^^W^ u^ ^ach 
part ? 

4. Divide 48,000 into 4 parts, or two equal pairs, so 
that each number of the first pair shall be one-half of one 
of the numbers of the second pair. 

Ans. Each of the first pair 8,000, and each pf the sec- 
ond 16,000. 

5. Divide 24,000 into three parts, so that the difference 
of any two consecutive parts shall be 1,000. 

Ans. 7,000, 8,000, and 9,000. 

6. How long would it take a man to travel around the 
earth, whose circumference is about 25,000 miles, if he 
travel 60 miles a day ? 

T. A man purchased the same number of horses and 
eows for $5,640, the horses at $85 each, and the cows at 
$35 each. How many of each kind ? Ans. 47 of each. 

8. A drover bought sheep, hogs, and cows, of each ^ 
equal number, for $2,752, the sheep at $4 each, the hogs 
at $11, and the cows at $28 each; how many of each 
kind ? A71S. 64 of each. 

9. The divisor is 463 and the quotient 264; what is 
the dividend ? Ans. 122,232. 

10. The quotient is 327 the dividend 160,557 ; what is 
the divisor? Ans. 491. 

11. A farmer sold 8 cows and 12 horses for. $1,092 ; the 
horses were rated at $75 each ; what were the cows sold 
at? ^ Ans. $24. 

12. A man bought a farm of 225 acres for $10,125, and 
sold it for $11,250 ; what did he pay per acre, and how 
much per acre did he gain ? 

Ans. He paid $45 and gained $5 per acre. 
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13. A clerk has a salary of $80 per month; lie pays for 
board $25 per month and other expenses $15 per month; 
how much does he save per month? how much per year? 

Ans. $40 per month and $480 per year. 

14. If I pay $225 for 75 sheep, and they cost $1 each for 
keeping, and I sell them at $5 each, how much is my 
profit? Ans. $75. 

15. K 8 cords of wood cost $32, what is the cost of 1 
cord? of 2 cords? 3 ? 4? 5? 6? 7 ? 8? 9 ? 

16. If 9 lbs. sugar cost 63 cents, what is the cost of 11 
lbs.? 

17. If 12 lbs. coffee cost 300 cents, what cost 5 lbs.? 

18. If 8 lbs. wool cost 280 cents, what cost 15 lbs. ? 

Ans, 525 centa 

19. A farmer sold 235 barrels of flour at $6 per barrel; he 
bought goods for $830, and for the balance took coal at $4 
per ton ; how many tons did he get ? Ans. 145 tons. 

20. The quotient is 164, the divisor 235, and the re- 
mainder 143 ; what is the dividend ? Ans, 38,683. 

21. How many revolutions will a wheel 20 feet in cir- 
cumference make in ranning a mile (5,280 ft.) ? 

Ans. 264 

22. If two men can do a piece of work in 3 days, how 
long will it take one man to do it ? Ans. 6 days. 

23. If 4 men can do a piece of work in 6 days, how long 
will it tak6 3 men to do it? Ans. 8 days. 

24. If 15 acres of land cost $375, what is the cost of 1 
acre ? 2 acres? 3 acres? 4 acres? 5 acres ? 55 acres? 

Ans. $25, $50, $75, $100, $125, $1,375. 

25. If 5 tons of hay cost $60, what is the cost of 1 ton ? 
2 tons? 3 tons? 45 tons? 75 tons? 

Ans. $12, $24, $36, $540, $90a 



i 
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26. If 36 acres of land cost .119440^ what will 57 acres 
cost? 84 acres? Arts. $2,280 and $3,360. 

27. Sold 12 horses at $75 each and 15 cows at $24 each, 
and invested the proceeds in sheep at $5 each ; how many 
sheep did I get ? Ans, 252 sheep. 

28. Sold 275 acres of land at $24 per acre, 340 acres at 
$32 per acre, and invested the proceeds in government 
land at $2 per acre ; how many acres did I get. 

Ans. 8,740 acres. 

29. Of what number is 36 both divisor and quotient ? 

A718. 1,296. 

30. Bought 12 horses at $80 per head ; at what price 
must I sell each horse so as to gain $72. Ans. $86, 

31. A party of 45 men has provisions sufficient for 40 
days; how long would it last 1 man ? 2 men? 4 men? 5 
men ? 20 men ? 

Ans. 1 man, 1,800 days; 2 men, 900 days; 4 men, 450 
days; 5 men, 360 days; 20 men, 90 days. 

32. A garrison of 900 men have provisions for 6 months ; 
how many men would the same provisions last 9 months? 

Ans. 600 men. 

33. If 14 men do a piece of work in 3 days, how many 
men would do it in 1 day? how many in 2 days ? in 6 
days? 

- Ans» 42 men in 1 day, 21 men in 2 days, 7 men in 6 
days. 

34. If 4 men mow a field of grass in 3 days, how long 
will it take 1 man? 2 men? 3 men? 6 men? 

Ans, 1 man, 12 days; 2 men, 6 days; 3 men, 4 days; 
6 men, 2 days. 
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Any number that is the product of two or more num- 
bers is a Composite Number; as, 12 is the product 
of 4 and 3, and 4 is the product of 2 and 2 ; hence, the 
factors of 12 are 2, 2, and 3 ; these factors cannot be 
reduced, they are therefore called Prime Factors^ as 
any number is called Prime which is not formed by 
other factors than itself and unity. There are sixteen 
Prime Numbers in the first fifty ; viz., 1, 2, 3, 5, 7, 11, 
13, 17, 19, 23, 29, 31, 37, 43, 43, and 47, and they are 
found thus : 



1, 


2, 


3, 


^, 


5, 


^, 


7, 


% 


*, 


i0. 


11, 


n, 


13, 


U, 


u. 


u. 


17, 


n. 


19, 


n. 


n, 


n, 


23, 


M, 


t$. 


n. 


%% 


%^, 


29, 


w. 


31, 


n, 


n. 


U, 


u, 


?0, 


37, 


%%, 


n. 


/«», 


41, 


*t, 


43, 


^nb. 


^, 


40, 


47, 


m. 


0, 


u. 



Every even number after 2 is composite, as it is divisi- 
ble by 2 ; strike these. Every third number after 3 is 
divisible by 3; strike these. Every fifth number after 5; 
every seventh number after 7 ; the ninth numbers are 
canceled by 3 ; every eleventh number after 11, etc. 

CoR. 1. — Every even number is divisible by 2. 

CoR. 2. — Every number whose last two figures express 
a number which is a multiple of 4, is divisible by 4 ; for * 
if the number expressed by these two figures is, subtracted 
from the whole number, the remainder will be a certain 
number of hundreds which is divisible by 4. 

CoR, 3. — Every number ending in 5 is divisible by 5, 

CoR. 4. — Every number ending in zero is divisible 
by 10, consequently by 2 and 5. 
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Cob. 5, — ^Every number is divisible by 3, when the sum 
of its figures taken as units is divisible by 3 ; for if from 
1000 one be subtracted, the remainder is divisible by 9 ; 
if from loo one be subtracted, the remainder is divisible 
by 9 ; so also of 10 ; hence if frpm 2000 two be subtract- 
ed, the remainder is divisible by 9 ; so also take 2 from 
200, and 2 from 20, etc. ; therefore, in dividing any num- 
ber of thousands, hundreds, or tens, the remainder will 
always be the unit of thousands, hundreds, or tens, and 
if the sum of these as units and also of the units of the 
given number equals 9, or any number of nines, the 
whole number is divisible by 9, and consequently by 3. 



PROBLEMS. 

Resolve the following numbers to their prime factors: 



1. 


4 = 2, 2. 


13. 


22 = 2, 11. 


2. 


6 = 2, 3. 


14. 


24 = 2, 2, 2, 3. 


3. 


8 = 2, 2, 2. 


15. 


26 = 2, 13. 


4. 


9 = 3, 3. 


16. 


27 — 3, 3, 3. 


5. 


10 — 3, 5. 


17. 


28 = 2, 2, 7. 


6. 


12 = 2, 2, 3. 


18. 


30 = 2, 3, 5. 


7. 


14 = 2, 7. 


19. 


oi — <i, 2, 2, 2, 2« 


8. 


15 = 3, 5. 


20. 


33 — 3, 11. 


9. • 


16 = 2, 2, 2, 2. 


21. 


34 = 2, 17. 


10. 


18 =i 2, 3, 3. 


22. 


35 = 5, 7. 


11. 


20 = 2, 2, 5. 


23. 


36 = 2, 2, 3, 3. 


n. 


21 = 3, 7. 


24.. 


38 - 2; 19. 
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EXAMPLES. 

Besolye the foUowing numbers into their prime &ctoi8; 



1. 


60. 


10. 


86. 


19. 


106. 


28. 


126. 


■z. 


64 


11. 


88. 


30. 


108. 


29. 


12a 


3. 


65. 


13. 


9a 


21. 


110. 


30. 


130. 


4. 


70. 


13. 


95. 


22. 


112. 


31. 


132. 


6. 


72. 


14 


96. 


23. 


114 


32. 


136. 


6. 


75. 


15. 


98. 


24 


116. 


33. 


140. 


7. 


7a 


16. 


100. 


25. 


118. 


34 


225. 


8. 


80. 


17. 


102. 


26. 


120. 


35. 


500. 


9. 


84 


18. 


104 


27. 


124 


36. 


625. 



LEAST COMMON MULTIPLE. 

Def. — One number is called a Multiple of another 
when it isexactly divisible by that other number. 

When a number is resolved into its piime factors, the 
original number is a multiple of all the prime factors, 
and of all the quotients arising from these factors divided 
into the original number; when the same factor occurs 
several times, the diflferent products of this factor multi- 
plied by itself must also be divided into the original 
number. 

ft 

PROBLEMS. 

Find the numbers of which the following are multiples: 

1. 24. Ans. ty ty 2, 3, 4, 6, 8, 12. 

2. 25. Ana. 5,5. 

3. 30. Ans. 2, 3, 5, 6, 10, 15. 

4. 32. Ans. 2, t^ % % 2, 4, 8, 16. 

5. 36. * Ans. t, 2, t, 3, 4, 6, 9, 12, 18. 



6. 


40. 


7. 


48. 


8. 


54 


9. 


56. 



FACT0RING4 51 

Am. t, ty 2, 5, 4, 8, 10, 20. 

u4;w- Ji, >^, ^, 2, 3, 4, 6, 8, 12, 16, 24. 

Ans. 2, 3, 3, 3, 6, 9, 18, 27. 

Ans. J^,;^, 2, 7,4, 8, 14,28. 

Bem. — ^First find the prime factors, then the qnotients arising 
by dividing each prime fieictor and the different products of these 
factors into the original number. 

PROBLEMS. 

1. Find the least common multiple of 8 and 12. 

8 and 12 It is evident that any number 

3, 2, 2. 2, 2, 3. which contains all the prime 

2x2x2x3 = 24. factors of each number is a 

common multiple of the given 
lumbers; and the least common multiple must contain 
these factors and no others. 

Cob. — ^Any factor must enter the L. 0. M. as often iu3 
it does any given number. 

2. Find the least common multiple of 6 and 15. 

6 and 15 As 3 is common to both num- 

2, 3. 3, 5. hers, it must be taken but once. 

The L. C. M. is 2 x ax 5=30. 

3. Find the least common multiple of 6 and 12. 

6 and 12 As 12 is a multiple of 6, it is 

2, 3. 2, 2, 3. evident that it contains dl the 

prime factors of 6 ; hence, when- 
ever one of the given numbers is a multiple of another 
given number, th^ other number need not be considered, 
teid may be canceled. 



2 
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10 


12 


15 


2 




4 





6 


15 






2 




$ 


15 
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EXAMPLES. 

1. Find the least common maltipl^ of 6^ 15, and 42. 

i and 15 and 42 As 42 is a multiple of 6^ 

3, 5. 2, 3, 7. the 6 may be canceled. 

Only 3 is common. 
2 X 3 X 5 X 7 = 210 = L. C. M. 

2. Find the least common multiple of 6, 8, 10, 12, L5. 

As 12 is a multiple of 

6, cancel the 6 ; and as 2 
is a oommon factor of 

2 X 2 X 2 X 15 = 120 *^^ ^^ ^^^ number^ 

divide the 2 into them, 

reserving the divisor, the quotients, and the numbers not 
divided; as 15 is a multiple of ^ cancel 5 ; and as 2 is 
now a common factor of tvro of the quotients, divide Jt 
into them, reserving as before ; and as 15 is now a mul- 
tiple of 3, cancel 3; the product of all the divisors and 
of the remaining quotients and original numbers, if there 
be any, will be the least common multiple. 

3. Find the least common multiple of 4, 6, 8, and 24. 
Since 24 is a multiple of each of the other numbers, 

it is a common multiple of all the numbers. 

4. Find the least conmion multiple of 6, 8, and 10. 

Ans. 120. 

5. Find the least common multiple of 10, 12, and 14. 

Ans. 420. 

6. Find the least common multiple of 9, 12, 18, 27, 
and 36. Ans. 108. 

7. Find the least common multiple of 7, 14, 18, 21, 
and 28. Ans. 252. 

8. Find the least common multiple of 5, 15, 20, 30| 
and 60. Ans. 60. 
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GEEATEST COMMON DIVISOIL 

The Greatest Common Divisor of two or more 
numbers is the largest number that will exactly divide 
all the numbers. 

PROBLEM. 

Find the greatest common divisor of 4 and 10. Ans, 2. 

2, 2. 2, 5. 

The greatest common divisor of any number of terms, 
must be the factor, or the product of the &ctors, common 
to the terms. 

EXAMPLES. 

1. Find the G. C. D. of 6 and 15. Ans. 8. 

2, 3, 3, 6. 

2. Find the G. 0. D. of 12 and 18. Ans. 2 x 3=& 

2, 2, 3. Ay 3, 3* 

8. I^nd the G. 0. D. of 42 and 70. 
Short method, 2 

7 

Ans. 2 X 7 = 14 

CANCELLATION. 

THEOREM. 

The dividend contains all and exactly the same 
factors as the divisor and quotient. 

Any composite number is the product of all its prime 
factors, and may be resolved into them. The product 
of any two integral numbers is a composite number and 
must contain all the factors of both numbers ; and as* a 



42 


70 


21 


35 


3 


5 
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dividend is the product of its divisor and quotient^ it 
must contain the same &ctors as its divisor and 
quotient. 

OoB. 1. — ^The same is true if one or both divisor and 
quotient be fractional ; for when reduced to a common 
denominator^ their numerators • may be regarded as 
integral. 

OoB. 2. — ^Every factor of the divisor will cancel the 
same factor in the dividend. 

CoE. 3. — The factors which are not canceled by those 
of the divisor will be the factors of the quotient 

OoE. 4. — Canceling a factor in the dividend divides 
thQ quotient by the same factor. 

Cob. 5. — Canceling a fieictor in the divisor multiplies 
the quotient by the same factor. 

PROBLEMS. 

1. Divide 648 by 36. 

648 ty t, 2, 3, 3, $, $. _ 

-36" = —jrfr$;j— - ^^^ ^^ . 

2. Divide 626 by 125. 

625 $, $, 0, 5. _ 

125 = "m;— = ^^ ^^• 



3. Divide 500 by 100. 

4. A man bought 30 yards of cloth at 15 a yard ; he 
then exchanged it for other cloth at $3 a yaid. How 
many yards of the latter did he get ? 
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Id 

^dk N/ 5 

-^— r — = 50 yards. The 3 of the divisor is canceled 
into 30 of the dividend. 

5. Sold 48 cattle at $60 each, and invested the proceeds 
in sheep at 15 each ; how many sheep were purchased. 

^^i§ = 576 sheep. 

6. A farmer sold 150 bushels of wheat at 125 cents per 
bushel, and invested the proceeds in oats at 25 cents per 
bushel ; how much oats did he get ? 

5 

. = 750 bu. oats. 

7. Sold 160 acres of land at $50 per acre, and bought 
another tract for the amount of sales, at $40 per acre ; 
how much land was bought ? 

$50 X 100 ^.^ 

— = 200 acres. 



8. Divide 18x15x16x24x32 by 9, 5, 8, 12, and 16. 

8x8x8x8x8 

= 48. 



^x^x$xny.H 



9. Diyide 100 X 102 X 96 X 45 by 102 X 100 X 16 X 9. 



B X ft 

3:00 X U% xH x4$ 
m xm xi$ x^ 



= 30. 



Fractiojts. 



Def. 1.— If a unit or any other number is divided into 
equal parts, one or more of these parts is a fraction of 
the whole, and all the parts constitute the whole. If a 
unit is divided into two equal parts, each part is called 
one-half, and is written \ ; and the two halves constitute 
the whole ; thus, f = 1. If a unit is divided into three 
equal parts, each part is one-third (J) ; two of the parts, 
•|; and the three thirds constitute the whole; thus^ 
f = 1. If 5 is divided into two equal parts, each part is 
(five-halves (f); two of the parts, A^ = 5, etc.; if 6 is 
divided into three equal parts, each part is 4 = 2; and 
two-thirds of 6 is 4, etc. Fourths, fifths, sixths, etc., 
are similarly constructed. 

2. When a unit is divided into equal parts, any num- 
ber of the parts less than the whole, expressed fraction- 
ally, is called a IProper Fraction ; as, |, |, f , ^, 
etc. The quotient is the same in division when the 
dividend is less than the divisor ; as, ^, |^, etc. ; but 
when the divisor is less than the dividend, the quotient 
is called an Improper Fraction; as, J, Y> 
^j etc. 

3. When the division indicated by an Improper Frac- 
tion is performed, and the divisor is not contained an 
exact number of times in the dividend, the quotient is 
partly integral and partly fractional, and is termed a 
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JUioced Number; thus, i = li; Y=^; a^d 

OoB, — The denominator expresses the number of parts 
into which a unit or any other number is divided, and 
the numerator expresses the number of parts of a unit 
taken, or the number divided. 

Exemplification. — If each half is divided into two 
equal parts, the whole number of parts is four, and the 
one-half has made two of those parts ; hence, |^ = f ; if 
each half is divided into three equal parts, the whole 
number of parts is six, and i = |:; .% | = f = | = f = 
•{j^, etc., and ^ = f = f = -^ = ^, etc. ; hence, if both 
terms of a fraction are multiplied by the same number, 
the value of the fraction is not changed, and by this 
principle fractions are reduced to a Common Denom- 
inator. 

\PROBLEMS.y 

1. Reduce \ and ^ to a common denominator. 

\mh and i-i=f 

2. Beduce ^, \y and ^ to a common denominator. 

¥x(J=tV> ■5x4=TJ5'^ and ix3=T%'* 

3. Beduce f and 4 to a common denominator. 

mm^ and 4g|=fi[. 

Cob. 1. — The least common multiple of all the denom- 
inators is the least common denominator. ^ 

Cor. 2. — Fractions are reduced to a common denom- 
inator thus : Multiply both terms of each fraction by 
the quotient obtained by dividing its denominator into 
the least common denominator ; or, when all the denom- 
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Def. 1. — If a tiait or any other number ia divided into 
eqnal parts, one or more of these parts is a fraction of 
the whole, and all the parta constitute the whole. If a 
unit is divided into two equal parte, each part is called 
one-half, and is written }; and the two halves constitute 
the whole ; thus, ^ = 1. If a unit is divided into three 
eqnal parts, each part is one-third (J) ; two of the parts, 
f ; and the three thirds constitute the whole; thus, 
f = 1. If 5 is divided into two equal parts, each part is 
ifive-halves (|) ; two of the parts, ^ = 5, eta ; if 6 is 
divided into three equal parte, each part is f = 3 ; and 
two-thirds of 6 is 4, etc. Fourths, fifths, sixthfi, etc., 
are Bimilarly constructed. 

% When a unit is divided into equal parts, any num- 
ber of the parts less than the whole, expressed fraction- 
ally, ia called a Proper Fraction ; as, i, |, }, -^j 
etc. The quotient is the same in division when the 
dividend is leas thui the divisor; as, ^, ^, etc.; but 
when the divisor is less than the dividend, the quotient 
is called an Improper Fraction; as, J, ^, 

Vhen the division indicated by an Improper Prac- 
I performed, and the divisor is not contained an 
number of times in the dividend, the quotient is 
integral and partly fractional, and ia termed a 
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Mixed Number; thus, f.= li; Y=8|; and 
^ = lOf 

OoE, — The denominator expresses the number of parts 
into which a unit or any other number is divided, and 
the numerator expresses the number of parts of a unit 
taken, or the number divided. 

Exemplification. — ^If each half is divided into two 
equal parts, the whole number of parts is four, and the 
one-half has made two of those parts ; hence, i = f ; if 
each half is divided into three equal parts, the whole 
number of parts is six, and i = i; /. i=rf = |^ = f = 
-^jfy etc., and ^ = f = f = ^ = 3fiy, etc. ; hence, if both 
terms of a fraction are multiplied by the same number, 
the value of the fraction is not changed, and by this 
principle fractions are reduced to a Common Denom- 
inator. 

1. Beduce ^ and ^ to a common denominator. 

imh and i-i=t. 

2. Eeduce i, \, and J to a common denominator. 

¥x«=Tir^ ■irx4=A> and ix3='ft'* 

3. Beduce f and ^ to a common denominator. 

|J?=M. and iiim- 

CoE. 1. — The least common multiple of all the denom- 
inators is the least common denominator. ^ 

Cor. 2. — Fractions are reduced to a common denom- 
inator thus : Multiply both terms of each fraction by 
the quotient obtained by dividing its denominator into 
the least common denominator ; or, when all the denom- 
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inatorg are prime to each other, mnltiply both terms q€' 
each fraction by all the other denommators. 

Cor. 3. — An integral number is reduced to a fraction 
by multiplying it by the denominator of the fraction. 

EXAMPLES. 

1. Beduce f, i, and ^ to a common denominator. 

Ans. i%, H> and ^^ 

2. Bednce J, {, and ^ to a common denominator, 

Ans. A. li- a°'i A- 

3. Itfiduce \, i, and 3 to a common denominator. 

i. Beduce f, \, {, and ^ to a common denominator. 

^~- MH. MH> VW.. mi M,- 

5. Beduce ^, -fg, j^, and yi/W ^'^ a common denom- 
inator. Am. ^, ^^, TJjhr, and riAnr- 

Exemplification. — Since ^ = 1 = ^ = ^ = -^, etc., 
and J = | = J = ^ = -^, etc, and ^XlZh iXl=h 
i+t=h 8t*-> ^ii'l tt»li) KSli. A+«=i» ^f*-! hence, if 
both terms of a fraction are divided by the same number, 
the value of the fraction is not changed. 

Cob. — ^When both terms of a fraction have a common 
foctor, it may be canceled, and the fraction is thereby 
reduced to its lowest terms. 



BXAMPLES. 



te lowest terms. Ana. ^tS^i- 

ts lowest terms. Ans. i- 

its lowest terms.' Ans, ^^t* 
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ADDITION AND SUBTRACTION OP FRACTIONS. 

EXAMPLES. 

1. Add and subtract | and \. 4 is L. C. D. 

2. Add and subtract f and \, 6 is L. C. D. 

Ans. Sum, J; difference, \. 

3. Add and subtract | and |. 20 is L. C. D. 

Ana. Sum, |^; difference, -f^. 
4 Add and subtract \ and f . 30 is L. C. D, 

Ans. Sum, fj; difference, -j*^. 

5. Add and subtract \ and 4- 42 is L. C. D. 

\ Ans. Sum, 1^5 difference, J^. 

CoE. — ^When the denominators have no common fac- 
tor, then their product is the L. C. D., and each numer- 
ator is multiplied by all the denominators except its own 

6. Add I and f . L. C. D., 12. 

2x4_^ 3x3_^ 

3 X 4 "" 12' 4 X 3 "" 12* 

8 + 9 = 17. Sum = 1} = 1^1^. 

7. Addf,f,ajidf Sum = W = ^. 

As no two numbers hav6 a common factor, the L. C. D. 
is the product of all the denominators ; and then as each 
denominator is multiplied by the other two denomina- 
tors, so each numerator must be multiplied by the product 
of all the denominators except its own. 

8. Add f , I, and ^. 

4 )5 8 12 

5 2 3 4x6x2x3 = 120. 

1|JL = 24. J^ = 15. ^ = 10. 

A 5, 8, and 12 are the multipliers of the fractions. 
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9, Add and Bubtract ^^ and -f^ 
25 ) 875 and 350 

11 14 86 X 11 X 14 = 3860, L. C. D. 

Sum = if^, and difference = ^^r. 
^0. Add and aabtract 3^ and aj. 
3» = SA 

Difference = 1^. Sum = 5^ 





Or, 


3» = 


11 X 4 
3x4- 


44 
12 








H = 


9 x3 
4x3- 


27 
12 




Sum = li = 


6H- 


Difference 


= H = 


= 1A. 


BKM.- 

nethodfl 


-Mixed nambera ma; be united by eitber of the &bi»» 



11. Cast Dp the following account: 

■Bought 3 pairs hose, at 37J cts, = 112J 

5 pocket handkerehiefe, at 62^ cts. = 3121 
3 pocket knives, at SIJ cts. = 93} 

7 lbs. engar, at 12^ cte. = 87^ 

9 inkstands, at 6i cts. = 50} 

wr, at 15i cts. = jrej 

738} 
lid on account, 549} 

ilanee dne, 189i cts. 

of the 4th8 show the yalne, bnt those 
3t be donbled, aa 4 is the common 



"« . 
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MULTIPLICATION OF FRACTIONS. 

THEOREM. 

The product of two proper fractions is less than 
either fraction. 

For, if a number is multiplied by one, the product is 
the same as the number multiplied. H the multiplier is 
greater than one, the product is greater than the num- 
ber ; and if the multiplier is less than one, the product 
is less than the number. 

In the multiplication of two proper fractifins, each 
factor is less than one ; hence the product is less than 
either fraction. 

PROBLEMS. 

1. Multiply I by 1. Arts, f x 1 = f . 

2. Multiply I by 2. Arts. | x 2 = f 

3. Multiply f by |-. Ans. f x i = 4. 

It is evident that f multiplied by 1 = f, that f x 2 is 
^, and i X ^ or I time i is ^ ; and, as alternating the 
factors does not change the product, therefore, 1 x f =f , 
^ X I = i, and 4 X I = i^. 

% 

4. Multiply i by f. -4ws. | x | = f 

Cob. 1. — In multiplying by a fraction the numerator 
is a multiplier and the denominator a divisor. 

CoR. 2. — ^In the multiplication of fractions, the pro- 
duct of all the numerators* is the numerator of the 
product ; and the product of all the denominators is the 
denominator of the product 
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Cob, 3. — The product of two improper fractions is 
greater than either fraction. 

EXA MPLES. 

1. Multiply i, I, J, f , I, f I, I, ji^, II, ^. 

ixlx}xtxtxtx}xtxA:XiixH = A- 
Byanalysis,ioff = i,ioff = i, ioff = i, ^of 
i = i,ioff = |,|of|=i,ioff = i,iofT^ = ,V, 

2. Multiply I, If, and | ; thus, 

i X H X I = tt> product 
s 

3. Multiply ^ and f . 

A- X i = fl, product 

4 Multiply 35i by 9. 

i X 9 = i^ = 6| 
35 X 9 = 316_ 

321i = Product 

Axiom 7. — ^If any number be both multiplied and 
divided by the same number, the value of the original 
number is not changed. 

Cob. 1.— If the multiplier is greater than the divisor, 
the product is greater than the number multiplied, but 
if the multiplier is less than the divisor, then the pro- 
duct is less than the multiplicand. 

Cob. 2. — Multiplying the numerator or dividing" the 
denominator by any number, multiplies the fraction by 
the same number. 
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6. Multiply 37 by 8i. 37 

296 
Product = 314J 

6. Multiply 37| by llf. 

37i X llf = ^ X ^ =• J4|J^ = 440^^^ = Product. 

Hem. — ^Wlien only one of the factors is a mixed n amber, they 
may be solved as the 4th and 5th examples ; but when both fac- 
tors are mixed numbers, it is better to reduce them to improper 
fractions as in 6th example. 

7. Multiply 14f by 4 13. Multiply 3147 by 35f . 

8. Multiply in\ by 6. 14. Multiply 4156f by 2124*. 

9. Multiply 18i by 9. Ih. Multiply Vit't^ by l^. 

10. Multiply 24f by 8. 16. Multiply 15f by ^. 

11. Multiply 1456 by 15^. 17. Multiply 29-jft- by 13^ 

12. Multiply 2375 by 27^. 18. Multiply 104f by 20 J. 

DIVISION OP PEACTIONS. 

PROBLEMS. 

1. Divide 10 by 5. Ans, 10 -^ 5 = J^ = 2. 

2. Divide 6 by 3. Am. 4 = 2. 

3. Divide 3 by 3. Am. | = 1. 
4 Divide 1 by 2. Ans. ^. 
6. Divide 1 by 3^ Ans. ^. 

6. Divide 2 by 3. Am. |. 

7. Divide 3 by 4 Am. J. 

8. Divide 6 by 4 Am. f = IJ. 

9. Divide \ by 2, or divide \ into two equal parts. 

Am. J^, = J. 
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10. Divide f by 2, or divide | into two equal parts, 

Ans, f"*"* = \, 

11. Divide \ by 2, or divide J into two equal parts. 

Ans. ix2 = i- 

12. Divide | by ^, or how often is,^ contained in f. 

Ans. Evidently twice. 

13. Divide ^ by J, or how often is J contained in i=f . 

Ans. Evidently twice. 

14. Divide \ by \, or how often is \ contained in ^. 

J/js. i = I and J = f ; f -s- I = I = IJ. 
16. Divide \ by ^, or how often is } contained in \. 
Ans. i = -siV and i = ^; ^ -h ^ = f 

CoR. 1. — ^The numerator of a fraction is a dividend, 
the denominator a divisor, and the fraction itself the 
quotient. 

Cob. 2. — To divide a fraction by a fraction, reduce 
both to a common denominator and then divide the 
numerator of the dividend by the numerator of the 
divisor. 

CoR. 3.— Dividing the numerator or multiplying the 
denominator by any number, divides the fraction by the 
same number. 

THEOREM. 

To divide any number by a fraction, invert the 
fractional divisor and mahe it a multiplier. 

1st. When the dividend is integral. 

If the dividend is multiplied by the denominator of the 
divisor, the product will be the numerator of the quotient, 
and the numerator of the divisor will be the denominator. 
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2d. When the dividend is also a fraction. 

If the numerator of the dividend is multiplied by the 
denominator of the divisor, the product will be the 
numerator of the quotient, and if the numerator of the 
divisor is multiplied by the denominator of the dividengl, 
the product will be the denominator of the quotient 

PROBLEMS. 

1. Divide 15 by J. 

15x4 = J^, and J^-^.f = i^ =20. 

15xi = 20. 

2. Divide ^ by |. 

¥xi = ft, and fxt = VV> and iVi = ^ = 6|. 

Any number is divided by a fraction by inverting the 
fractional divisor and making it a multipUer. 

BXAMPLHS 

1. Divide 36 by f 9. Divide 334 ^1 ^J. 

2. Divide 12 by f . 10. Divide 15 by ^. 

3. Divide 16 by f 11. Divide ^ by 3^. 

4. Divide J by f 12. Divide ^ by f 

5. Divide ^ by |. 13. Divide \\ by ^. 

6. Divide | by f 14. Divide 208| by 27 J. 

7. Divide II24 by 21f. 15. Divide 109^ by 29f 

8. Divide 14| by ^. 

Rbm. — Mixed numbers should be reduced to improper fractions. 
16. Divide 5436f by 3. Ans. l%l^. 
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li Divide 6,478f by 9. Ans: 719ff. 

9 )_647af 

719, remainder 7|=-^ and ^/-7-9=:ff. 

18. Divide 250^ by 12|. Ans. 19|+. 

' 19. Divide 450 by j. Ans. 600. 

20. Divide f by 20. Ans. ^. 

21. Dividefx|x4x|by*,^,if,ii- ^^- I- 

22. Divide i by f Ans. 3. 

23. Divide \ by \. Ans. 5. 

24. Divide 1 by i, i, i, i- ^»5. 2, 3, 4, 5. 

25. Divide 1 by |, J, f ^ns. |, i, f. 

26. Divide 2 by f, i, f . Ans. |, f , J^. 

Cob. 1. Any fraction having unity for its nnmerator is 
contained in 1 as many times*as there are units in its de- 
nominator ; thus, 1^ is contained in 1 twice, ^ three timesfy 
&c. If the fraction has 2 for its numerator, it is con- 
tained one-half as many times ; if the numerator is 3, oae- 
third as many times, &c. 

Cor. 2. If the dividend is increased, the quotient is in- 
creased just as many times ; if the divisor is increased, the 
quotient is diminished just as many times ; the converse 
is also true in both cases. 

Cor. 3. To divide any number, either integral or frac- 
tional, by a fraction, invert the divisor and multiply the 
dividend by it. 

COMPLEX FEAOTIONS. 

When one or both terms of a fraction are either frac- 
tions or mixed numbers, it is called a Complex 
Fraction; thus, 

-^ h ¥» eST' T7^' etc., are complex fractions. 
- 5 ft 62J 100 ^ 



Kboc— When we consider that the numerator of a fraction 
represents a dividend, and the denominator a divisor, a complex 
fou!tion is readily reduced to a simple fraction. 

31 

1. Beduce -^ to a simple fraction. 

Rem. — ^As the denominator is a divisor, it must be inverted. 

2. Eeduce | to a simple fraction. 

I 

I = i X f = f 

3 
B. Beduce ^ tx) a common fraction. 

i 

|=»^* = ¥ = 7f 

37i 
- 8. Beduce 7^777- to a common fraction. 

6.MultiplyJ^x|| = ^x^ = ^x:4^X 

loT X xfr ^^ 4TT* 

6. Divide|by| = |x| = 4x|xjx4 = f 

itxfx|xi = f. 

In changing the diyision to multiplication, the whole 
diyisor must be inverted ; that is, f becomes the numer- 
ator and J becomes the denominator, with the sign of 
multiplication ; then again the two denominators must be 
inverted ; then they are all in the form of multiplication. 



Review. 



BEDUCTION. 

Pboblem. — Bedacse \, \, and 4 to a conUDon denomi- 
nator. 

Since all the denominators are prime to each other, the 
common denominator is their piodnet ; thus, 3 x 5 x 7= 
105, the denominator; 

And2x5x7^J»; 3x3x7=63; 5x3x5=76, the 
numerators jx""'^^ 

Or|xtx^=^;|xjx*=T<yV;4xix|=-^. 

Gob. Each anmerator is multiplied b; all the denomi- 
nators bnt its own. 

EXAMPLES. 

1. Eedace ^, f , and { to a common denominator. 

Ans. 6 is the L. C. D. ; |, 4, f 
3. Reduce ^, |, and f to a common denominator. 

Am. L-CD., 60;fJ,tfc4f 

3. Bednce }, f, and 4 to a common denominator. 

^'w- m, m, m- 

4. Bednce f , -f^, and ^ to a common denominator. 

Ans. -ftYr' ttpti tt^ 

5. Bednce ^, ^, ^, and ^fi ^ a common denomina- 



1. 
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ADDITION. 

PROBLEMS 

1. What is the sum of ^ and J ? Ana. |+|— f, 

2. What is the sum of \ and ]^ ? Ans. -^. 

3. What is the sum of \ and \ ? Ans, |^. 

4. What is the sum of ij^ and \ ? Ans. \^. 

CoE. The sum of any two fractions whose numerators 
are unity, will have for its numerator the sum of its de- 
nominators, and for its denominator their product. 

5. What is the sum of |, |, and \ ? Ans. |f . 

6. What is the sum of \ ^, and ^ ? Ans. Jff • 

CoR. The sum of any three fractions whose numerators 
are ^nity will have for its numerator the sum of the pro- 
ducts of the denominators, taken two at a time, and for 
its denominator the product of all the denominators. 

EXAMPLES. 

1. Add f , I, ■^, and A. Ans. ^^. 

2. Add f , I, I, A> and H- ^^- ^ii- 

3. AddH, H- ^^- IfH- 
4 Add H, H- ^^- %ir- 

5. Add t, ^, 1^, and ^. Ans. 1^. 

6. Add I, I, A, A. ^W5. %^. 

7. Add f , ^, ^, ^. ^n«. l^i. 

8. Add i, t, i, i, i, tV> iit= ^W5- If =H. 

9. Add 2i, 3|, 4i, and 5|. Ans. 16-^. 

10. Add l^, 15|, and 25f Ans. 6^i. 

11. Add i, I, f, and f ^m. 2ff. 

12. Add T<^, ^, H> and iJ. -4w5. Iff. 

13. Add \, t, and ^. ^7J5. tif . 
14 Add -g^ and ^. ^tw. i^WWV. 
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SUBTEACTION. 

PROBLEMS. 

1. From f take ^. Ans. \. 4. From \ take f . An9. ■^. 

2. From J take f. Ans. ^. 5. From f take f. -4w5. -^^ 

3. From f take J. Ans. ^. 6. From | take f- -4ws. ■^. 

OoR. Two fractions whose numerators differ by unity, 
and each denominator is greater by unity than its numer- 
ator, the fraction having the larger terms is the greater^r 
and their difference has unity for its numerator, and the 
product of the two denominators for its denominator. 

EXAMPLBS. 

1. From } take \. • Ans. J. 

2. From 1^ take |, Ans. J. 

3. From 5| take |. Ans. 4J|. 

4. From 5^ take 2J. Ans. ^. 

5. From b\ take 3f . Ans. 2^. 

6. From 5f take 4f . Ans. |^. 

7. From 6| take 4f . Ans. 2^. 

8. From lij take 5f. Ans. 7^, 

9. From 15f take 12|, -4««. 3i^. 

10. From 37i take 21f . Ans. 16^1^. 

11. From 45^ take 34}. Ans. 11^. 

12. From 27i take 16f Ans. llfi- 

13. From a piece of cloth containing 16| yards, a mer- 
chant sold 7f yds.; how much was left ? Ans. S^ yd. 

14. A merchant has 2 pieces of muslin, the one has 41f 
yards, and the other 43J yd.; he sells 61-Jyd.; how much 
has he left ? Ans. 23|f 

15. A man earned |36i, and spent |15| ; how much 
had he left? Ans. $21 A- 
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16. James had $4S|, and lost |1&( ; how mach had he 
left? Ans. |28H- 

17. Subtract 9^ from 10^. Am. HJ. 

18. Subtract 164 from 253. ^ns. KVir- 

19. Subtract 36|^ from 45^. Ans. %^. 

20. Subtract 56j from 97i. Ans. Mi^. 

21. Subtract 21f "from 35|. .4ms. 13|i. 

22. Subtract 105^r from 205,^. Ans. 99^. 

ORAL EXERCISES. 

Whatisiof f? iof|? Jof f? iof |? iof^? +of 
|?iof|? iofV^r? 
One-third of 6 is i of what? i? \? i? +? i? i? ^iV? 

One-third of 9 is i of what? i?i? i? |? i? i? lAr? 

Two-thirdsof 9i8iof what? i? i? |? |? i? t? 

One-third of 13 is i of what ? i? i? i? |? i? i? 

_L ? JL? -Ij. ? 

Two-thirds of 12 is } of what? J? i? i? +? i? }? 

Wbatpartof5isl? 2? 3? 4? ^n«. i,|,|,f 

Whatpartof 5^i8i? 1^? 2J? 3^? 

Am. tV, A» a. A- 
What part of oj is i? li ? 2i? 3^? 

.^xTvS* TnT) 82") xfff mla* 

What part of 51 is i ? |? H? 2^? 

jllTvS* TnT) ^ftfj 08^ 00* 

What part of 100 is 6i ? 12^? 25? 37i? 

Am. Vy. i, i, |. 
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What part of 24 hours is 5 h.? 6 h.? ^ h.? 9^ h.? 

What part of 1 is i? i? i? i? ^^. i i, }, ^. 
Whatpartofiisi?i?i?i? Am. |,i,i,^. 

PROBLEMS. 

1. Multiply 1 by 2. ^ns. 1 x 2=2. 

2. Multiply 1 by 1. Arts. 1 xl=l. 

3. Multiply 1 by f Ans. 1 x i=i. 

4. Multiply 1 by J. ^»5. 1 x \=i. 

5. Multiply 1 by J. Am. 1 x i=|. 

6. Multiply i by J. Am. \ x i=|. 

7. Divide 2 by -2. -4^. 2-t-2=1. 

8. Divide 2 by 1. Am. 2-^l=2. 
a Divide 2 by f ^^^5. 2 x f =4. 

10. Divide 2 by f. ^W5. 2 x ^=8. 

IL Divide 2 by f Am. 2 x i=8i=:2|. 

^ 12, Divide i by f Ans ^x i=f =|. 

13. If i cord of wood cost $2, what will 1 cord cost? 

14 If J cord of wood cost #1, what will 1 cord cost ? 

15. Iff cord of wood cost $3, what will 1 cord cost? 

r ^^*- 3 X f =$4. 

16. If i ton of coal cost $5, what will 1 ton cost ? 

Ans. 5xf=i 

17. If I ton of coal cost $7, what will 1 ton cost ? 

Am. 7x4=$8. 

18. If \ cord of wood cost $2, what will 3 cords cost ? 

Ans. 2xf x3=:$l2. 

19. If i cord of wood cost $1, what will 5 cords cost ? 

Am. 4xf x|=$20. 
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20. If f cord of wood cost $3, what will 6 cords cost ? 

Am. 3xix6=$24. 

21. If 3 cprds wood cost |15, what will 8 cords cost ? 

Ans. 15-h3x 8=^140. 

Cob. 1. When a given number of articles, each of the 
same value, cost a certain sum of money, in order to find 
the cost of one article, divide the certain sum by the 
given number, whether integral or fractional. 

Cob. 2. Multiply the cost of one article by any re- 
quired number of articles, and the product will be the 
cost of that number. 

EXAMPLES. 

1. If 4^ of a yard of cloth cost 40 cents, what will a yard 
cost ? what will f of a yard cost ? f ? A ? it ? 

Ans. 280 cents, 186| cts., 210 cts., 100 cts., 110 cts. 

2. At *9 a barrel, what will f of a barrel of flour cost ? 

Ans. $6. 

3. At $8 a ton, what will f of a ton of coal cost ? 

Ans. $6. 
4 If f of a yard of linen cost 18 cts., what will 1 yard 
cost? -4/w. 45 cents. 

6. If f of a yard of linen cost 21 cts., what will 1 yard 
- cost ? Ans. 49 cents. 

6. If ^ of a yard of linen cost 36 cts., what will J yard 
cost ? Ans. 10 cents. 

7. K f of a yard of linen cost 15 cts., what will 1 yard 
cost? • ^ws. 20 cents. 

8. If f of a yard of linen cost 24 cts., what will | yard 
cost ? Ans. 30 cents. 

9. If f of a yard of cloth cost $|, what will 1 yard cost ? 
2 yd.? 3 yd.? 5 yd.? Ans. $1^, 12^, $3 J, $5f 

4 
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10. If I of a ton of hay cost $7, what will 1 ton cost? 
21 tons? 3|? m? 9}? Am. $8, $22, $29, $60, $74. 

11. What is the value of ^ x| xj x^-5-| xf x^ x f. 

Ans. A- 

12. What is the nomher whose fEictors are ^ and ^ ? 

Ans. f. 

13. The divisor is 4 ^^^ the quotient f ; what is the 
dividend? Ans. f. 

14. In what time will a man make the round of the 
earth — ^24,894 miles— by traveling 33^ miles a day ? 

Ans, 746|^dayB. 

15. In one mile there are 1,760 yards; how many yards 
in 5i miles? 7^ miles? 9| miles ? 12f miles ? 

Ans. 10,120 yds., 12,540 yds., 16,896 yds., 22,586| yds. 

16. In one square mile there are 640 acres ; how many 
acres in 3| sq. m.? 5f sq. m.? 9| sq. m.? 12^ sq. m.? 

A71S. 2,304 A., 3,680 A., 6,000 A., 7,786f A. 

Jfilt. If f of a ton of coal cost $9, what will 15^ tons 
cost? Ans. $184. 

^18. If f of a ton of coal cost $4, what will 31f tons cost? 

Ans. $441. 

19. Divide ^ by 4> and multiply the quotient by 24f. 

Ans. im» 

20. Divide ^ by ||, and then multiply by r^. 

Ans. J. 



21. Eeduce j to a simple fraction. 

o 

14-4 

22. Eeduce —— | to a simple fraction. 

23. Eeduce *""* 



Ans. ||. 
Ans. m. 



*-* 



to a simple fraction. Ans. 2^, 
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"^ 24i Eeduce | x f to a simple fraction. Ans. 1. 

25. Eeduce ~-T-~^ to a simple fraction. Ans. f|. 
1^. Tr iir 




PRACTICAL EXAMPLES. 

1. A man owns ^ K>i ^ gold mine^ and sells f of his 
share for $50^000. What is the whole mine worth at that 
rate? Ans. 1400,000. „ 

2. The distance from Baltimore to Philadelphia is 97 
miles; A starts from Baltimore to Philadelphia at the 
same time that B starts from Philadelphia to Baltimore ; 
A travels 6^ miles per hour, and B 7} miles. In what 
time will they meet, and how far will each have traveled ? 

3. What number multiplied by \ will give a product of 
•A:? Am. f^. 

4 What number divided by f will give a quotient of ^ ? 

Ans. f. 

5. If a man travel 237^ miles in 21f hours, how far 
does he travel each hour ? Ans, W^^. 

6. If a traveler perform a journey in 17| hours, by 
traveling 6^ miles in an hour, what is the length of the 
journey? Ans. lll^ miles. 

7. What number multiplied by ^J- of f of f of -^^ wUl 
give a product of 3^? Ans. If. 

8. What cost 15f yards of cloth at $2| per yard ? 

Ans. I41-|. 

9. A man owning f of a farm sold \ of his share ; what 
part did he sell, and what part had he left; ? 

Ans. He sold ^ and had leff ^. 
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10. James is 12 years old, and | of his age is 9 years 

less than that of his brother; how old is his brother ? 

Ans. 18 years. 

11. If 8^ yards of muslin at 9 cents a yard is worth f of 
a gallon of syrup, what is a gallon of syrup worth ? 

Ans. 90 cents. 

12. If f of a yard of linen at 70 cts. a yard costs as 
much as f of a yard of muslin, what will a yard of muslin 
cost ? Ans. 25 cents. 

13. If a man build f of a rod of wall in a day, how 
many rods will he build in 11 J days ? 

Ans. 6f rods. 

14. A and B bought a barrel of flour; A paid 13^, and 
B $4f ; what part should each get ? 

Ans. A ff y ^^^ S ih 

15. In an orchard i of the trees bear apples, } peaches, 
•} plums, and 26 are pear trees ; how many trees in the 

hard ? Ans. 120 trees. 

6. One-fourth of a pole is in the mud, \ in the water, 
,nd 22 feet above the water; what is the length of the 
pole ? Ans. 40 feet. 

17. What is the difference between | of ^ and i of f^? 

Ans. ^. 

18. A owns i of a gold mine, and B ^ of the same ; A 
sells f of his share and B ^ of his to C ; what is now the 
part of each ? Ans. A has i, B i, and C J, 

19. A, B, and C purchased 160 acres of land; A is to 
have i of it, which is | as much as B's, and C the balance ; 
Jiow much is C's part? Ans. 60 acres. 

%s^Oa My horse is worth $150, which is f the value of the 
Duggy ; what is the buggy worth ? Ans. $225. 
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21. Acan do apiece of work in 4 days and BinSdays; 
how much will A and B do in one day ? How long will 
it take both to do it ? 

Ans. They will do t^ in 1 day, and in 2f days the whole. 

22. A can do a piece of work in 12 days, and B in 15 
days; how long will it take both to do it ? 

^ Am. 6f days. 

23fSli cistern has two pipes for supply and one for dis- 
charge ; by the first it would be filled in 6 hours, and by 
the second in 8 hours, and the third would empty it in 4 
hours; in what time will it be filled if all run together? 

Ans, In 24 hours. 

24. How does multiplying the numerator of a fraction 
affect its value ? 

25. How does dividing the numerator of a fraction 
affect its value ? 

26. How does multiplying the denominator of a frac- 
tion affect its value ? 

27. How does dividing the denominator of a fraction 
affect its value ? 

28. What effect has multiplying both terms of a frac- 
tion by the same number ? 

29. What -effect has dividing both terms of a fraction 
by the same number ? 

30. To what term in division does the numerator cor- 
respond ? the denominator ? the fraction itself ? 

31. A can do a piece of work in 7 days ; B in 9 days ; 
how much will each do in 1 day ? how much will both 
do in a day, and how long will it take both to do it ? 

Ans, A will do | and B i in a day ; both will do ^J in 
a day, and it will take both d{\ days. ^CA 
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32. A man who had purchased a honse^ f onnd that 
After he had paid \ and \ of the cost he still owed $500 ; 
what was the cost of the house ? Ana^ $3,000. 

33. A, B, and purchase a farm ; A pays tV^ ^ i^> 
and the balance, which was $4,700; how much did A 
and B each pay ? Ain^. A, $3,000, B, $3,300. 

34. A and B together have $170, and f of A's money 18 
equal to f of B^s ; how much has each ? 

A'sx |=B'sx \ 

A'sxA=B'sxA 
8 A's=9^ B's; hence A has $9 as often as B has $8. 

Am. A, $90 ; B, $89. 

tS5. The sum of two numbers is 56, and \ of the first is 

equal to f of the second ; what are the numbers ? 

Ans. First, 32; second, 24. 

36. The product of two numbers is 33^, and one of the 
numbers is 5^; what is the other number ? Ans. 6J^. 

37. The £EU5tors are 25| and 37f ; what is the product ? 

Am. 969^. 

38. At $5f a ton, how many tons of coal can be bought 
for$123|? Am. 21U tons. 

39. The weight of 3 loads of hay were: 1st, 2 T* 
5 cwt 30 lbs.; the 2d, 3 T. 2 cwt. 25 lbs. and the 3d, 2 T. 
8 cwt 60 lbs.; what did the three loads weigh ? 

Am. 7 T. 16 cwt 15 lbs. or 7.8075, or 7|tf tons. 

40. The dividend is 205f and the quotient 25^ ; what 
is the divisor ? Am. 8^. 

41. My horse is worth \\ times as much as my car- 
J^age ; both are worth $250 ; what is each worth ? 

Am. Horse, $150; carriage, $100. 
^- If If acres of land cost $87i, what wiU 12| acres 
•^st P Am. $630. 
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'Decimal Fbactioj^s. 



Fractions whose denominators are 10, 100, 1000, etc., 
are rendered decimals of the same name by a little change 
in form; thus, a decimal point is placed on the left of 
the decimals, or on the right of the units, and the same 
relation exists between the snccessive orders, as in 
abstract numbers, but the orders themselves are 
reversed. 

tV = •!* loSo = '^1* 

•j^ = .01, lot ' oo = .0001, 

and are read alike; thus, 

t 

one tenth, one thousandth, 

one hundredth, one ten-thousandth. 

Also, -^ = .3, read three tenths ; 

■^ = ,07, seven hundredths ; 

-^ = .36, thirty-six hundredths ; 

-^^ = .456, four hundred and fifty-six 
thousandths. 

s 

Hence, to enumerate a decimal fraction, read it as 
you wo.uld an integral number, adding to this the name 
of the denominator, when a common fraction, which 
will be expressed by 1 with as many zeros attached to it 
as there are numbers of decimal figures. 
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ADDITION AlfD SUBTBACTION. 

EXAMPLES 

1. Add .1, .01, .001, .0001, and .00001 ; thus : 



(1.) 

.1 


• 

Add 


(2.) 
.0234 


(3.) 
Add 5.634 


.01 




.213" 




21.321 


.001 




.3146 




.654 


.0001 




.32 


- 


.012 


.00001 




.6 




6.364 


.11111 




1.4710 




32.985 


IVom 


436215 




From 


(5.) 
.326159 


Take 


1.83754 




Take 


.234573 


Rem. 


2.52461 




Rem. 


.091586 



Cob. — As the relation of the orders are the same, and 
the decimals rise in value in the same direction, whilst 
in name they take the opposite direction ; hence, addi- 
tion and subtraction of decimals are performed as in 
Integral Numbers. 

MXTLTIPUCATION. 

THEOREM. 

In the Tmiltiplication of decimals, the product 
ivill have as many plaices of decimals a^ both 
factors. 

tV X t\r ^^ iriir •*• .1 x .1 = -01, 



and 



T+ir X -^ = ttjW ••• -01 X .1 = .001. 
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18T OOL. 2d OOL. 

or, 1x1 = 1 and 1 k .1 = .1 

.1x1= .1 and .1 X .1 = .01 

.01 X 1 = .01 and .01 x .1 = .001 

The first column of products is the same as the first 
column of multiplicands, as 1 is the multiplier. The 
multiplier in the second case is one-tenth, consequently 
the products of the second column must be one-tenth of 
the first. 

Therefore the product of two decimal faotois will haye 
as many decimal places as both factors. 

1x1 =1, units. 
•1 X .1 = .01, hundredths. 
.01 X .01 = .0001, ten thousandths. 

1x1 =1, units. ^ 

10 X 10 = 100, hundreds. 
100 X 100 = 10000, ten thousands. 

REBf . — Observe the correspondence in name, when the contiaiy 
otders are multiplied. 





PROBLEMS. 


1. Multiply 

3.156 
.215 


2. Multiply 

.534 
.136 


15780 
3156 
6312 


3204 
1602 . 
634 


.678540 


.072624 


Rbm. — Each produc 


t must have six decimals. 



8ec(H)d example a zero must be prefixed. 
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ADDITION. 

As the r^roU&ns of the vnberB 4n ^JMUed States 
money is the same as in a^sprojct nwmbers, hence 
their application is the sam^e; and in addition 
and' subtraction like orders m^ust be placed under 
each other, dmd in every other ivay the saw^e 
methods are followed, 

PROBLEMS. 

$25,365 1. What is the sum of twoDtyvgye 

12.184 dollars, thirty-six cents «iid five miI2s; 

9.100 twelve dollars, eighteen oents and four 

30.005 mills; nine dollars and ten cents; thirty 

15.030 dollars and five mills; fifteen dollars 

II » 

$91,684 ^^^ tiiree cents. 

Ans.yWiTLetf'Om dollarsi sixty-eight oents and fonr 
mills. 

2. Add the following smms of money : 

Kre dellora, thirty cents and four mills, f 5.304 

Three dollars and two mills .... 3.002 

Two dollars and three cents .... 2.030 

Seven dollars and three mills .... 7U)03 

Twelve dollars sod one cent . . . ., 12.010 

Nine dollarB B.GO0 

I < ■1.1 



BMinxutiA'sm wmsassA 96 



Add 



{Q.y 


^> 


(5i) 


|«!.S48; 


Add 1886.946 


Add a%7,6^ Buasai 


68.754 


6372.875 


,548,753 


97.63^ 


e475&654 


689,864 


198.564 


876943.687 


8,217,634 


(462.49a . 


$947463.162 


4,713,893 mills. 



Rbm. 1. — The sum oft^e Uist example mof be numerated thus : 
Four millions seven hundred and thirteen thousand, eight hun- 
dred and ninety-three mills ; or, thus : Four thousand seven ' 
hundred an^l tlu];teeQ doU^rs^^eighty-uiw ce&ts^and tiueemillis. 

Bem. 2. — ^Mills are numerated the same as abstract, numbers. 

sitfteactiom:. 

$287,304 1. From two hundred ani eighty- 

194293 seven dollars, thirty cents and four 

$93,011 mills, take one hundred Mid ninety* 

four dollars^ twenty-nine cents and 

Hbnm naoll^. Bepxmind^r Niuety-tfanse dolIars> ^leneent 

(2.> (3.) (4.) 

$i75048.3M $9;486,397.218 $21795.375 

387654.875 6,397,423.875 10963.625 

$87993.489^ $3,088,973,338 $10831.750 

(5.) (.6.) (7.) . (8.) (9.) 

looooa 100 100 100.00 loo.oo 

99999 _99 __J. 1.50 2:50 

1 1 99 98.50 97.50 

Beh. — As in addition and subtrae^n, so also in multiplication, 
the process is the same as that of abstract integers and decimals ; 
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EngKsh money is reckoned in pounds, shillings, penoe^ 
^d farthings; sometimes also in guineas; thus, 

TABLE. 

4 farthings {far.) = 1 penny (d.). 
12 pence = 1 shilling («.). 

20 shillings = 1 pound (£). 

21 shillings = 1 guinea. 

PROBLEMS. 

Bednce £1 to shillings, pence, and farthings. 
£1 
20 £1 = 20 shiUings. 

20 = shillings. ^1 = ^^^ P^nce. 
12 £1 = 960 farthinga 

240 = pence. 
4 

960 = farthings. 

As there are twenty shillings in one pound, there will 
always be twenty times as many shilUngs as pounds; 
and as there are twelve pence in every shilling, there will 
be twelve times aa many pence as shillings; and four 
times as many farthings as pence. 

Cob. — ^A higher denomination is reduced to a lower 
one by multiplication. 

Eeduce 960 farthings to pence, shQlings and pounds; 
thus, 4 ) 960 farthings. 

12 ) 240 pence. 

20 ) 20 shillings. 

1 pound. 
As four farthings make one penny, there will be one- 
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fourth as many pence as . &rthiiigs, one-twelfth as many 
shillings as pence, and one-twentieth as many pounds as 
shillings. 

CoE. — ^A lower denomination is reduced to a higher 
one by division. 

Beduce 1095 farthings to pence, shillings, and pounds. 

4 )1095 farthings. 
12 ) 273 ... 3 far. 

20) 22 . - . 9d. 

£1 2s. 9d. 3 &r. 

The first remainder is farthings, the second pence, and 
the third shillings. 

Seduce £1 2s. 9d. 3 far. to farthings. 

20 

22 shillings. 
12 

273 pence. 
4 



1095fM^ngs. ' 

In reducing a higher. denomination to a lower one, 
begin by multiplying by the nuitiber of the next lower 
denomination that makes one of the higher, and if it be 
a compound number, add to the product the number of 
the lower denomination, and continue this process until 
you reach the lowest denomination. 

In reducing a lower to a higher denomination, divide 
by the number of the lowest denomination that makes 
one of the next higher, and if there be a remainder, it 
will be of the lowest denomination, etc. 
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Gob. — ^In the oompatation of ccmipouiid numbers, in- 
gtead of carrying a unit to a higher order for every ten, 
as in abstract numbers, a unit is carried to a higher 
denomination as often as the sum r'iaches the number 
that it takes of the lower denomination to make one of 
the next higher denomination ; thus, as 4 farthings make 
^ 1 penny, a& often as the sum of the farthings reaches 
four, one must be carried to the pence; and as 12 pence 
make 1 shilling, in computing pence as many must be 
carried to shillings as the number of times 12 is contained 
in the number of pence ; 1 from shillings to pounds for 
every 20. 

In division, the order is^ reversed, as then^ we begip 
with the highest denomination and descend. 



L Add 





EXAMPLES. 




£ 
3 


• 

«. 

8 


d. 

7 


far. 
3 


5 


9 


6 


2 


6 


11 


9 


1 


8 


15 


11 


3 



24 5 11 1 

. The sum of the first column is 9 farthings, which is 
2 times 4 and 1 ; the 1 is farthings, and must be placed 
under the farthings ; the 2 is carried to the next denom- 
ination and added with the pence, the sum of which is 
35 ; that is, 2 times 12 and 11, that is, 2 shillings and 
11 pence ; the 2 is added with the shillings, making the 
sum 45, which is ^ 5& ; the ahillings are plaoed under 
the shillings and the 2 carried to the pounds^ tiie ram of 
which is 24. 
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B 9, d» fixf* 

a. ^ma H 6 5 1 

28 7 6 3 

£25 18b. lOd. 2 far. 

As you cannot subtract 3 farthing* from 1 ferthkig, 
you must borrow 1 penny, which is 4 farthings ; this 4 
and the 1 make 5 ; then 3 from 5, 2 remains ; the I p^ony 
borrowed must be carried to the 6, which makes 7, whidi 
cannot be ^ubteicted from 5 ; 1 shilling, that is, 12 pence, 
must be borrowed and added to the 5, which makes 11 ; 
7 from 17, 10 remains ; 1 shilling to carry to 7 makes 8, 
which emo^^ be taken from 6 ; 1 pound, that is, 20 shil- 
lings, must be borrowed and added to the 6, making 26, 
from which subtract 8 and 18 remains; and £1 to carry 
to 28, making 29, which is subtracted from 54 and 25 
remains. 

REif. — ^When the subtrahend is less l^um the minuend, the dif- 
ference can be taken directly. 



^: 



3. Multiply 

by 


£ 

4=. 


6 


5 


far. 
3 
5 




£21 


12s. 


4 


3 


i 


6 




5 


3 


21 


5 




5 

25. 


5 
)15 




£1 12s. 


• 3 


3d. 3 






12 


)28 





2& 4d. 

OOE. — Multiply each denominate number, and divide 
the product biy the number of tiiis denomination that it 



X 
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takes to make one of the higher^ and carry the nnmber 
of times it is contained to the higher denomination^ and 
place the remainder under its kind. 
4. Multiply £48 128. 7d. 2 far. by 6. 

6. Divide 4 ) £5 6s. 3d. 1 far, by 4, 

£1 6s. 6d. 3i^far. 
4 is contained in 5» once and £1 over; this £1 is 20 
shillings, which added to the 6 shillings make 26 shillings, 
into which 4 is contained 6 times and 2 shillings over; 
Ihis 2 shillings is 24 pence, which added to the 3 pence, 
makes 27 pence, in which 4 is contained 6 times and 
8 pence over, which is 12 farthings, and 1 more m^e 13^ 
in which 4 is contained 3} times. 

6. Divide £754 15s. 9d. 3 far. by 27. 

27 ) £754 15s. 9d. 3 far. ( £27 
54 



214 
189 


• 


26 

20 




616 ( 198. 
27 


Add the 16& 


245 
243 




2 
12 

33 (Id. 

27 • 

6 
4 

27 ( 1 far, 

27 


• 

Add the 9d. 
, Add the 3 far. 



Quotient = £27 19s. Id. 1 far. 
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7. Multiply £5 4s. 64. 1 far. by 36. 

35 

£182 18s. 2(L 3 far. 
35 35 35 4)35 



_^ _i _5 8d. 3 far. 

175 140 210 

7 18 8 



£182 20)158(7 12)218 

y^ 18s. 2d. 

18 

Reic — Observe these solutions carefully ; for if they are mider- 
stood, there is no further difficulty in denominate numbers ; the 
principle is the same in all, the tables alone differ. 



EXAMPLES. 

1. In 2 dollars, how many cents ? How many mills ? 

$2x 100= 200 cents. 
2 X 1000 = 2000 mills. 

2. In 5 dollars, how many cents ? How many mills ? 

3. In 7 dollars, how many cents ? How many mills ? 

4. In 5 dollars 15 cents^ how many cents? How 
many mills? 

$5 = 500 cents. 
^ 15 

515 cents = 5150 mills. 

5. In 6 dollars 15 cents and 3 mills, how many mills ? 

6. In 500 cents; how many dollars ? f^ = $5, Ans. 

7. In 625 cents, how many dollars and cents ? 

Am. 16.25. 
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8. In SSS5 mill% how maaiy dollaiis, cental and mOfe? 

Ans. $6Jd25. 

9. In 63257 i»ill% hoir many dollars^ cents, and 
mills? 

10. In 75325 cents, how many dollars and cents ? 

11. If 1 bushel of wheat cost $1.12^9, what will 8 hushels 
cost ? 

12. If 1 bushel of wheat cost $1.05, what will 10 
bushels cost ? 

13. If 1 bushd of wheat cost $1.05, what will 100 
bushels cost ? 

14. If 8 bushels of wheii,t cost $9, what cost 1 bushel ? 
15« If 8 buahela of wheat cost $9, what cost 35 bushels? 

16. K 10 bushels of wheob cost $10.50, what cost 53 
bushels ? 

17. Bought dry goodfi for $243.37; groceries for 
$146,294; hardware for $71.96; notions for $21,512. 
What was the amount of the bill ? Sold the same^ at a 
profit of $157,192. What did I seU the whole for ? 

18. If 5 lbs. sugar cost 50 cents, what will 6 lbs. cost ? 
7 lbs.? 8? 9? 10? 11? 12? 

19. If 6 lbs. cost 72 cts., wjiat will 7 lbs. cost? 8 Jbs. ? 
9? 10? U? 12? 

20. In 15 farthings, how many pence ? 

! Am. 3f pen 

21. In 18 fiwthings, how many pence? How m^ny 
pence in 21 far. ? 23? 25? 27 ? 29? 31 ? 33? 34? 35? 

22. How many shillings in 25 pence ? in 28 ? 35 ? 38 ? 
45? 51? 56? 65? 

23. How many pounds in 35 shillings? in 40.? 50? 
60? 65? 70? 75? 80? 85? 90? 95? 100? 105? 110? 
120? 
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> 24 How many fiurthings in £9 13s. 94 3 &r. ? 
\25. How many pounds, shMngtt, penoe, and lar^isga 
in 37864321 farthings ? 
1126. Multiply £4 8s. 9d. 3 fer. by 9. 
27. Divide £25 9s. 4d. 1 iar. by 13 ? 



AVOIRDTTPOIS, oe OOMMEECIAL WEIGHT, 

is used in commercial transactions, when goods are 
1)ought or sold in quantity, and for all metals except 
gold and silver. » 

TA.HLB. 

16 drams (dr.) = 1 ounce (02?.) 
16 ounces * = 1 pound (lb.). 
26 pounds = 1 quarter (qr,). 
4 quarters = 1 hundredweight (cw^.). 
20 cwt = 1 ton (7.). 

BXBMPLIFICATIOK. 



1 T. 




20 

20 cwt 
4 

80 qrs. 
25 


16 ) 512000 dr. 
16 ) 32000 oz. 
25 ) 2000 lbs. 
4 ) 80 qrs. 


2000 lbs. 


20 ) 20 cwt. 


16 


1 T. 


3200b oz. 




16 




512000 dr. 
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r. cmt, qr, lb. oe. dr. 
Beduoe 3 4 2 8 6 10 
20 



64 
4 

258 
25 



6458 
16 

103334 
16 



16 ) 1653354 



16 ) 103334 ... 10 dr. 

. . 6oz. 
. . 8 lb. 
- - 2 qr. 
4 



25 ) 6458 
4 )258 
20)64 



3 4 2 8 6 10 
T, cwt. qr, lb. az, dr. 

1653354 drams. 
Eeduce 1653354 drams to the original denominations. 



TEOY WEIGHT 

is nsed for gold, silver, and jewels ; also in philosopliical 
experiments. 

TABLE. 

24 grains {gr.) = 1 pennyweight {pwty 
20 pennyweights = 1 ounce. 
12 ounces = 1 pound. 



lib. 
12 

12 oz. 
20 

240 pwt 
24 

6760 qr. 



24 ) 5760 gr. 
20 )240 pwt 
12 yi2 oz. 
1 lb. 



-M 
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Beduce 5 lb. 6 oz. 10 pwt. 16 gr. 
12 

66 Add the 6 oz. 
20 

1330 Add the 10 pwt 
24 



31936 Add the 16 gr. 

Beduce 31936 grs. to the original denominationis. 
24 ) 31936 gr. 
20 ) 1330 . . . 16 gr. 
12)66 . . . 10 pwt. 

5 lb. 6 oz. 10 pwt 16 gr. 

DIAMOND WEIGHT. 
Used for diamonds and other precious stones. 

TABLE, 

16 parts = 1 grain = .8 grain Troy. 
4 grains = 1 carat = 3.2 grains Troy. 

APOTHECAEIES' WEIGHT 

is used by druggists in putting up prescriptions ; the 
pounds ounce^ and grain are the same as in Troy Weight 

' TABLE. 

20 grains = 1 scruple (3). 

3 scruples = 1 dram ( 3 ). 

8 drams = 1 ounce ( | ). 
12 ounces = 1 pound. 
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1 lb* 


12 


12 % 


8 


96 3 


3 


288 ^ 


20 



' 20 ) 5760 gr. 
3 ) 288 3 
8 )96 3 
12)12 I 
1 lb. 

5760 gr. 
APOTHEOAEIES PLTHD WEIGHT - 
is used for Uqnids in medical prescriptions. 

TABLE. 

60 minims (tti) = 1 fluid dram (f 3 ). 

8 fluid drams = 1 fluid ounce (f § )• 
16 fluid ounces = 1 pint (0.). 

8 pints 2= 1 gallon {Cmg), 

For ordinary use, 1 t^u3up = 2 wine glasses ^ 8 tabte* 
spoons = 32 tea-spoons = 4 f | . 

COMPABISOir OF WEIGHTS. 

1 lb. Avoirdupois = 7000 gr. Troy. 
1 lb. Troy = 6760 gr. Troy. 

LDfEAB MEASTJKB 
is used &r lengths and distances. 

TABLE. 

12 inches {in.) = 1 foot {ft). 

3 feet = 1 yard {yd.). 

6i yds., or 16J ft = 1 rod {rd.). 

40 rods = 1 furlong {fv/r.). 

8 furlongs = 1 mile {m.). 

3 miles =s 1 league {lea.). 
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MAEDTEFS MEASUEB. 

6 feet = 1 fathom. 

120 fathoms = 1 cable length. 

880 fath., or 7^ cable lengths = 1 mile. 

Hbic. — 1 nautical league = 8 equatorial miles = 8.45771 statute 
miles. 60 equatorial miles = 69.1542 statute miles = 1 equatorial 
degree (°). 360° = the circumference of a circle. 860 equatorial 
degrees = the drcumf erence of the earth. 

CLOTH MEASXIER 

^2J inches {in,) = 1 nail {na.). 
4 nails or 9 in. = 1 quarter. 

4 quarters = 1 yard. 

3 quarters = 1 ell Flemish. 

5 quarters = 1 ell English. 

6 qitarters = 1 ell French. 

SURVEYOR'S MEASURE OF LENGTH. 

7^y^ inches = 1 link (Z.). 

25 links = 1 pole {p.), 

100 links, 4 poles, 66 feet = 1 chain (ch,). 
10 chains = 1 furlong. 

8 furlongs, or 80 chains = 1 mile. 

LAND MEASHRE. 

40 perches = 1 rod. 
4 rods = 1 acre. 
640 acres = 1 square mile, 

termed a Section. 
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sqtjakS! measure. 

A S^Ollhe is a mirfaee bounded byfour^tial sides, 
its angles are also ^ual; thus^ 

This figiirej ABCD, repre- 
sents a square foot^ consider- 
ing each of the small spaces 
as an inch. The sides, AB, 
BO, AD, and DC, each equal 
to 12 inches in length. The 
angles. A, B, 0, and D, are 
equal; that is, if one is placed 
on the other, the sides respec- 
tively will coincide. 
AB is 12 inches long, and every inch in width makes 
12 square inches ; and the 12 inches in width, which is 
either AD or BO, makes 12 x 12 = 144 sq. in,; hence 
the correspondence of linear and square measure ; thus, 

LIKIEAB MBASUEB. 

12 inches = 1 foot. 
3 feet = 1 yard. 
5^ yards = 1 rod, J)olfe, or pearch. 



D 


C 


MM MM M f 




M M M r 1 1 




M M M' M M 1 




M M M 1 M 1 




M M M M M .1 




M M M M i 




1 MM 11 1 




Ml M 1 1 




M M M M 1 1 ' 




MM M J 1 




II II II 1 M 




1 II M 1 M M 




A 


B 



12 X 12 = 

3x3 = 

6i X 5i = 



12x12x12 
3>: 3x 3 



SQUABE MEASUBE. 

144 square inches = 

9 square feet = 

30:1^ square yards = 

«■ 

CUBIC MEASUBE. 

= 1728 cubic inches = 
= 27 cubic feet = 



1 square foot. 
1 square yard. 
1 square rod ; 
also called perch. 

= 1 cubic foot. 
= 1 cubic yard. 



CUBIC MEASTTEE. 

A Vuhe ia a solid iflgure bounded by six equal squares ; 
tbe square on page 72 represents the base or any other side, 
as the sides are all equal ; the length of all the edges are 
equal, and the aoglea are all equal. If the above figure 
have 12 inches altitude added to it, every inch will make 
144 cubic inehes and 12 inches in altitu^, 144 x 12 :=; 
1728, which is the number of cubic inches in a 
cubic foot. 

TA1BLB. 

V 1728 TDubic indies = 1 cubic fooi 

27 cubic ffeet = 1 cubic yard. 

16 cubic feet = 1 cord foot. 

128 cubic feet, or ) - , . •. t_* , ^^ 
o * J p ^ f = 1 cd. ^f wood,.h8rk, etc 
8 cord feet ) 

40 cubic feet of round timber, or 60 cubic feet of hewn 
timber = 1 Tony^ 

Jl perch of stone is 10^ feet long, 1^ feet wide, and 
1 ft high = 24i soM feet. 

LIQUID MEASUEE. 
This measure is used for all liquids. 

TABLE. 

4 gills (gi.) = 1 pint {pt). 
2 pints = 1 quart (qL). 
4 quarts = 1 gallon (gal). 

In all liquids, except ale, beer, and milk, the gallon is 
231 cubic inches. 
In ale, beer, and milk, it is 282 cubic inches. 
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Rem.— In the former 81^ gallons is called a barrel, 68 gaUons • 
hogshead, 42 gallons a tierce, 84 gallons a puncheon, and 126 gat 
Ions a pipe, and 2 pipes a tun. In the latter, 36 gallons = a 
barrel, and 54 gallons = a hogshead ; these, however, are not 
measures, but only vessels. 

DEY MEASURE 
is ased for gram, fruits^ vegetables, coal, salt, etc 

TABLE. 

2 pints = 'i quart 

8 quarts = 1 peck {ph.y, 

4 pecks = 1 bushel (Jw.) 

= 2150.42 cubic inches. 

The winiB gallon of TJnited States ' = 231 cu. in. 

The beer gallon of United States = 282 cu. in. 

The dry gallon of United States = 268.8 cu. in. 

Imperial gal. of Great Britain for dry 

and liquid measures = 277.274 cu. in. 

Dry bushel of United States = 2150.42 cu. in. 

Imperial bushel of Great Britain = 2218.192 cu. in. 

TIME TABLE. 

/ 60 seconds {sec.) = 1 minute (w.), 

"^80 minutes = 1 hour (Ar.). 

24 hours = 1 day (da.). 

7 days = 1 week (wk.). 

30 days = 1 month {mo.). 

365 days = 1 common year. 

366 days = 1 leap year. 
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ANGULAR OB CIECUIIAB MEASUJIB . - ^ 

is applied to aDgles andcircumierencesi'reckofaing lafl-' 
tudes and longitudes, etc. 

TABLE. 

60 seconds (") = 1 minnte ('). 
60 minutes = 1 degree (°). 
30 degrees = 1 sign (8.). 
12 signs or 360 degrees = 1 circumference. ^ 

Apparently the sun makes an entire revolutim of the 
earth in 24 hours,* and consequently tra^iEels 15° in 
1 hour; therefore, 

1 hour of time = 16** longitude. 
1 minute of time = 15' longitude. 
1 second of time = 15" longitude. 

• MISCELLANEOUS TABLE. 

12 units = 1 dozen. 

12 dozen = 1 gross. 

12 gross = 1 great gross. 

20 units = 1 score. 

24 sheets of paper = 1 quire. 

20 quires = 1 ream. 

196 lbs. = 1 barrel of flour. 

200 lbs. = 1 barrel of pork. 

When a sheet of paper is folded into two leaves, or 
4 pages, and a book made in this way, it is called a folio. 

4 leaves is called a quarto. 
8 leaves is called an octavo. 
12 leaves is called a duodecimo. 
* BeaUy, the revolution is tiiat of the earth on its own axis. 
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1. Eeduce jeS 9s. lid. 3' tsar, ta fiEtraimgs; 

2. Reduce £12 15s. 8d. to pence; 

3. Reduce £7 Os. 2d. to pence. 

4. Seduce* 2354 fSEu*thing8-to the Biglierdenoniination& 

5. Reduce 543 pence to the higher denominations. 

6. Reduce 731 shillings to the higher denominations. 

7. Reduce 3 T. 6 cwt. 2qr. 12 lb. 6 oz. and 9 dr. to 
drams. 

8. Reduce 672432 drams to &e> higher dlBnomnmtion& 

9. Reduce 5 lb. 8 oz. 9 pwt. 15 gr. to grainsi 

10. Reduce 64324 grauifibTcoytQ)tbe^ higher denomi* 
nations. 

11. RedujQe)2.1b. af 45 2c:^ iagr.LtDjg3»4is. 

12. Reduce 6742 gr., Apothecaries weight, to the 
higher denominationsL 

13. Reduce 3 lea* 2 mi. 5 fur. 24 roda 2 y4. 1 ft. 6 in. 
to inches. 

14. Rediifia* 802456 inidies to the hi^c: denomina- 
tions. 

15. Reduce 4 jjarda 3 qrs. 2; na. and 2 i^eh^a to inche& 

16. Reduce 5 ells Elemish to inchei^ 

17. Reduces 4 ella English to inches. 

18. Reduce 3 ells French to inches. 

19. Reduce 4 sq. rods 8 sq. yd. 105 sq. ft. and 112 sq., in. 
to square inches. 

20. Reduce 3 cu. yd. 12 cu. ft. and 1236 cu. in. to 
cubic inches. 

^1* A pile of wood is 16 ft long, 4 ft high, 16x4x4 
and the length of the wood is 4 f6et How 8x4x4 
**»aay eordB of wood ? 



22. Beduce 25 g^ a qt. 1 pt and 3 gills to gills. 

23. Eediice 9 bu. 3 pk. 4 qt, 1 pt to pints. 

24. How maay years, months^ and days, from April 
15tli, 1843, to June 20tli, 1850 ? 



K- 


mo. 


dft. 


1850 


6 


20 


1842 


4 


15 



8 2 5 

25. How. many years, months, and days, from October 
25th, 1845,. to August 18th, 1850? 



y- 


mo. 


da. 


I860 


8 


18 


1845 


10 


25 



4 9 23 

Rebl— In this. question, instead of using the eighth and tenth 
months, some authors prefer calling them 7 months and^ months ; 
hut if there is an inaccuracy in the months^ there is also in the 
years; hence il we read the ahove thus : The one thousand eight 
hundred and fiftieth year, the 8th montii and 25th day, there is 
no inaccuracy. 

In computations of time we always take 30 days as a 
month. 

26. The diflference in time of two places is 2 hr. 2 min« 
and 2 sec. ; what is the difference in longitude ? 



hr. 


min. 


sec. 


2 


2 


2 

15 



30° 30' . 30" 
An9. Thirty degrees. 30 minutes, and 30 seconds. 
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52« Bcmgbt 4i8(^yd^ qlotil at G^ctau, aucb seld. tt at 
87^ cts. ; what was the profit ? 

I of 48a = WO7 I = $420 
i of 480 = 160; | = 320 

1100, Profit. 

5a: Bought 480 y^ at 37^ ots^^aiKt sold it &r 50 ct& 
per yard ; what was the profit ? 

i of 480. = $240 
i of 480 = 60 ; | = 180 

$60, Profit. 

54c^ BoT^ht 600 yd& cbth at $1 pear jard»,wd;sQl4 it 
for $1.25 per yard; what was the profit ? 

60a X li = $750 
600 X 1 = 600 

$150,I^pfit.. 

§5* How many yaridfl of clothe at l^.ctsi per yard^eaa 
be bought for $240 ? 8 yds. can be bought for every doHaR 

240 X 8 = 1920 yds. 

56. How many yards at 16J cts* ? 20 cts. ? 25 cts. ? 
37icts.? 50 cts.? 62icts.? 75 cts. ? 87icts.? 

80 

37i =1; ^^0 X I = 640 yds.; 
for62icts* = 240 x |. 

57. Sold 500 barrels flour at $6.62^ per barrel, and 
Invested the proceeds in different kinds. of dry goods, 
averaging SK^ cts. per yard. What were the proceeds of 
the flour, aad how many yards of goods did I get ? 



58. How many years, months^, and days i^cw J^njtisry 
21st, 1874 to A|)ril 30th, 1876 ? 

Ana^ 8 y; 3 m. 9 days^ 
69, From June 18th,. 1865,. to- April 15th, 1869 ? 

Jm^. 3 y. 9 m. 27 d, 
• 60. From Deo. 30th^ 1872, to Jan'y 5th, 1875 ? 

Jinsi. 8y. m. 5 d, 
61* The diflference in longitude of two places is 15°; 
wliat is the diflferenioe in. time? An^ 1 hour. 

62. The differenoe in. longitude of New- Tork and Cinr 
einnati is,10° 35'; what is.the difference i^, time? 

Ans. 42 min. 20 sea 

63. Therdiflference in longitude of New York and St 
I^ouiais.lB" 14' ;, what is. tixe difference in time ? 

Ans, 1 h. 4 min. 56 sec. 

64. The difference in longitude of Philadelphia and 
Cincinnati is 9*^ 20' ; what is the diflference in time ? 

Ans. 37 min. 20 sec; 
65; The diflference in the timer of London said Wiash- 
ingjbon is 5 h. 8 m. 4 sec. ; what is the diflference in lon- 
gitude ? Ans. Hr V. 

66. When it is noon at New York, whatis the time 15.° 
east of New York ^ 15° west ? 

Ans. 1 P.M. and 11 A.M. 

67. When it is, noon at Cincinnati, what is the time at 
New York ? A7ia. 12 h. 42 min. 20 sec. P.M. 

68. When it is noon at New York, what is the time at 
Cincinnati ? Ans. 11 h. 17 min. 40 sec. A.M. 

69. When it is noon at New York, what is the time at 
St liouis ? Ans. 1 h. 4 min. 56 sec. P.M. 

70.. When it is noon at St. Louis, what is the tim^ at 
NAWrYoii? Ans. IQh. 55 ndn. 4jieo„A,M. 



no i>si^MiNA^E ymtBJt»s. 

^09. ISow many pint bottles can be filled from '31^ gaL 
dfler? Am. 252 bottles. 

100. What is tiie yalne of a pile of wood M :ftslong, 12 
feet bigh, and 4 feet wide^ at $5 a cord ? Ans. $60. 

101. U a man earn $9.25 a week, how much will lie 
earn in 5 weeks ? . Ans. $46«25. 

102. A man earned $95^1^, and 43pent $3487^ ; how 
much had he left ? Ans. $60.50. • 

103. Bought 37} jards of cloth at $5.25 per yard ; what 
was the cost? Ans. $198.18f. 

104. What is the eoeb of 257|^a<^re8 of land at $87.4^ per 
aope? Ans. $9,652. 73f. 

105. What is the cost of :54!^ bushels of wheat at 
$1.12^ per bushel P Ans. $610. 0a|. 

106. What is the product of ^ aaid .625 ? 

Ans. :^, or .0925. 

107. What part of 5 gals. 3 qts. 1 pt is 8 gaL 24t. 1 pt.? 

Ans. 1^. 
Diffl". The reciprocal of a number is fonned by invest- 
ing the number thus: 2, 3, 4 may be written f, f^ f ; 
their reciprocals are i, i, }; so also of aiiy fraotion^— 
h h i ^^ reciprocals f, i, f 

108. What is the value of any number multiplied by its 
reciprocal? Ans. 1. 

109. How much alloy must be mixed with 2 lb. 8 oz. 
pure gold to make it 18 carats fine P 

Pure gold is 24 carats fine. Ans. 10 oz. 13 pwt. 8 gr. 

110. If 4 equal angles are made ati;he center of a circle, 
how many degrees in each P Ans. 90 degrees. 

These angles ^e termed right angles. 
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Two fractions can be formed with any two integral 
numbers, the one a proper fraction and the other an 
improper fraction ; thus, -J and \ can be formed with 7 
and 9. "When the proper fraction is a multiplier of any 
number, the product is less than the number multiplied; 
therefore, this fraction is termed a Diminishing 
Ratio. But when the improper fraction is a multiplier, 
the product is greater than the multiplicand ; hence, the 
Improper fraction is termed an Increasing JRatio. 

PROBLEMS. 

1. If 5 lbs. sugar cost 50 cents, what will 9 lbs. cost ? 

It is evident that 9 lbs. will cost more than 5, and just 
*»B trWieh itoc^re as is indicated by the increasing ratio 
formed by the two like terms, 5 lbs. and 9 lbs. 

10 

If 5 lbs. cost 50 cts,, 9 lbs. will cost {50,ctfi.>: | = 90 cts. ; 
this may be further demonstrated thue, 

6 lbs. = 50 cts. 
lib. = 10 cts. 
9 lbs. = 90 cts. 

In li probtefti of ratios, the one ratio is given, and one 
t)f the terfiis of the other ratio, to get the second term; 
fhlis, in the above : 
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\ 

Given, 5 lbs. sugar and 50 cents. 

Eequired, 9 ibs. sugar and ? 

The ratio of the money will be the same as of the sugar. 
As the required sugar is more than the given, the ratio 
must be increasing ; that is, -J. /. 50 x I = 90, the ratio 
of the required money to the given, |^ = t, the saine as 
of the sugar. 

EXAMPLES. 

1. If 5 bushels of wheat cost $6.25, what will 8 bushels 

cost? 

Given 5 bu. and $6.25. 

*Bequired, 8 bu. and 

un X I = $10.00. 

8 _ 25)1000 _ 5)40 _ 8 
5 "" 625 — 25 "" 5* 

The ratios of the wheat and of the money is the same. 
Rem. — ^Ratios can only be formed by two like terms. 

2. If 5 bushels of oats cost $1.50, what will 21 bushels 

cost? 

^ = fll = ^; the ratio is the same. 

Given 5 bu. and $1.50. 

Bequired, 21 bu. and 

$r.W X ^ = $6.30. 

Rem. — ^Write the given terms in a line and the like term of the 
required immediately under that of the given. One term of the 
required is wanting, and tbe given like term may be caUed the 
term of demand, and should be placed first and multiplied by the 
ratio, having for its numerator the required term of the tatio^ and 
lor its denominator the given term. 
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Ab a general thing, an increase in the required term of the ratio 
-will take more of the unknown to accomplish it ; an increased 
amount of goods will cost a greater sum ef money ; an enlarged 
piece of work, an additional sum of money ; and the greater the 
-work, the longer time to perform it, etc. In examples of this 
kind, the ratios are direct, and the reqjilred term of the ratio holds 
the place of the numerator and the given term that of the denomi- 
nator, and the product of the ratio and the odd given term is the 
term required. 

3. If a man travel 40 miles in 8 hours, how many miles 
will he travel at that rate in 18 hours ? 

Given 40 miles and 8 hours. 

Bequired, ? miles and 18 hours. 

^0 miles X J^ = 90 miles. 

4. K 15 bushels of wheat yield 3 barrels of flour, how 
many bushels will yield 10 barrels of flour? 

Given 15 bu. and 3 barrels of flour. 

Eequired, ? and 10 barrels of flour. 

SOLUTION. 
5 

l$x^^hO bushels. 

5. If a man travel 30 miles in 2 days, how long will it 
take him to travel 240 miles ? 

Given 30 miles and 2 days. 

Sequired, 240 miles and ? 

6. If a staff 4 feet long cast a shadow 3 feet, what is 
the height of a steeple which casts a shadow 90 feet? 



Given 


STiJfF. 

4 ft. 


BHADOW. 
3 ft. 


Eequired, 


? 


90 ft. 



lU kATIOi 

?• If the interest of 1100 for one year is $5, WbaA 
would be the interest of $500 for the same time ? 



. 


nm^oipiL. 






Given 


$100 


and 


$5. 


Eeqiiired, 


•$500 


and 


? 



8. If I of a barrel of flonr cost $4, what will 4| baitels 
cost ? 

Given f barrel and $4. 

Required 4f barrel and ? 

7 

4 X ^- $4 X y X I = $28. 

REBf . 4| is a multiplier, and f is a divisor ; the { mnst be 
inverted. 

9. If 4| bu^fiels of wheat cost $5.40, what will 8| bn. 

cost? 9ibu.? 23i? 31f? 47^? 89^? 581? 97^? 106f ? 

10. If 8 bushels of wheat cost $10, what will be the 

cost of ^ bu. ? 10^ bu. ? 15f bu. ? 37^ bu. ? 95| bu. ? 

125| bu. ? 150| bu. ? 279f bu. ? 

s^ 11. If 5J acres of land cost $230, what is the cost of 
6} acres ? ^ acres? 12^ acres? 13^ acres ? 17| ? 18|?* 
19^? 20|? 37|? 49|? 

12. If 2^ acres of land cost $110, what will | of an 
acre cost? |acre? J acre? | acre? f acre? f acre? 
I acre? 1\ acres ? 1| acres? 

13. If ^y of a yard of cloth cost ^^^ of a dollar, what 
will 4^ of a yard cost ? 

Given -j*^ yd. and $^. 

Required, f yd. and ? 
A X f X ^. 
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I4< Sr I yard of dotk 600t; 12^ i^at idD 8 ells FL co^? 

« X I = 

15. If } yaxd of cloth cost $2.25, what will 5 ells 

English cost? 

2.25 X ^. 

What will 5 ells French cost ? 

In the preceding examples, the ratios were all direct J 
jas in those cases any increase in the required term of the 
ratio demanded a similar increase 6f the tinknolim i, but . 
there are oas^ which require the ratio to be inrerted^ 
such as, th€i more men employed, the less time will be 
required to perform a piece of work; the more hours 
employed in the ^4ay, the less days ; the wider the ma- 
terial, the less yards it will take to make a garment, etc. 

These cjtees of inrerse ratio are readily detected by 
asking this question : " Will an increase of the required 
term of the ratio demand an increase in the unknown 
term ?" If it does, the ratio is direct; but if an increase 
in the required term of the ratio demand a diminution 
of the unknown term, the ratio must be inyerted ; thus, 

PROBLEM. 

If 4 men can do a piece of work in 10 days, how long 
will it take 8 men to do the same work ? 

Giyen 4 men in 10 days. 

Eequired, 8 men in ? 

5 

10 days X I = 5 days. 
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Cob.— It is erident that 8 mea will do it in leas time ; 
that i^ in one-half the time that it will take 4, which 
ratio is expnsaed bj the diminishing ratio of 4 and 8, 
that i^ I = i, in which the giTen term is the nnmerator 
ot the ratio and the required term the denominator. 



EXAMPLES. 

L If 5 men can dig a ditch in 20 daj^ how man; men 
will dig it in 25 days? 

GireD 5 men and 20 days. 

Beqniieda ? and 25 dajrs. 

4 

$ men x ^ = 4 men. 

Bkh^— An incmae in lbs dkjB will nqain Ian bmo. 

2. If 6 hoisescAt a certain quantity of hay in 30 weeks, 
how many hotsea will consume the same quantity of hay 
in 9 weeks? 

Given 6 horses and 30 weeks. 

Beaaired. ? and 9 weeks. 



)c V = 20 horBe& 



a jonmey in 12 days, when the 
ow many days (^ 12 horns will it 



12 days and 9 honrs. 
t and 12 hoars. 
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4. How many yards of lining | yd. wide will it take to 
line 3 yards of cloth | yd. wide ? 

Given f yard wide and 3 yards long. 

Eequired, \ yard wide and ? 

$ X t = 6 yds. 

COMPOUND RATIO. 

When there are two or more ratios, it is termed 
Compound Ratio ; thus, 

If 3 men in 12 days build 40 rods of wall, how many 
rods will 9 men build in 24 days ? 

Giyen 3 men, 12 days, 40 rods. 

9 men, 24 days, P 

40 X t X ft = ^^0 rods. 

Bem. — ^Eacb ratio is direct. 

If 12 men dig a ditch 20 rods long in 18 days by work- 
ing 8 hours a day, how many men will dig a ditch 40 rods 
long in 24 days, working 6 hours a day ? 

Given 12 men, 20 rods, 18 days, 8 hours. 

? 40 rods, 24 days, 6 hours. 

12 men xt|xifx| = 24 men. 

Exemplification.— The longer the trench, the more men it 
wiU take, and the ratio is direct ; but the greater the number of 
days and tbe more hoars of each day, the less men would be re- 
quired ; bence these two ratios are inverse. 

Cor. — ^Each ratio must be dealt with as in the pre- 
ceding article. 
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EXAMPLES. 

1. If 3 men in 8 4^73 of 9 hours each build a wall 20 fL 
long, ^ ft thick, and 4 ft. high, in how many days of 
8 hours each will 12 men build a wall 100 ft. long, 3 ft. 
wide, and 6 ft. high ? 

Given 3 men, 8 days, 9 hrg., 20 ft. 1., 2 ft. w., 4 ft. h. 
12 men, ? 8 hrs., 100 ft. L, 3 ft w., 6 ft h. 

0daysxA:XftxWxix}= ^\^^ ■ 
== W == 25tV daya. 

Rem. — ^The men and hours are inverse, the other ratioB direct. 

7^ 2. If 6 men mowr 12 aores of grass in 2 days of 10 hrs. 
each, how many hours a day mu«t 8 men work to mow 
40 acres in 4 days ? Ans. Vl\ hours a day. 

t' 3. If 6 horses eat .36 bushels of oats in 18 dayi^ how 
Qiany bushels will be sufficient fox 12 horses 24 days ? 

Ans. 96 bushels. 

4. If $100 in 12 months gain $6, how long will it take 
$500 to gain $15 ? 

Giyen 1100 prin., 12 mo., 16 int 

Eequired, $500 jwrin., ? $J5 int 

« 8 

It mo. X i X ^ = 6 months. 

5. If 6 men n^anufaoture 300 pair^ of shoos in 30 days, 
how ma&jT msxa will make 900 pairs of shoes in 60 days? 

Aim, ^ men. 



■\ 
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Per Cefit. meaus per hundred, and is generally ex- 
pressed fractionally; thus, 6 per cent., 6 per cent., 
maxked b% gud 6^, is expressed yf^, y J^, etc., or .05, .06 ; 
thus, tIy of 100 = 100 X xf^ = 5, and ^^ of 100 is 6. 

EXAMPLK&. 

1. What is b% of 300 ? }i00 x xt^ = 10, Ans. 
What is b% of 300 ? Ms. 15. 
What is 6% of 400 ? An$. 20. 

2. What is b% of 245 ? 2.45 X yfe = 12.25, Am. 
The 100 is canceled in the 245 by pointing off two 

places of decimals. 8 

3. What is 6^ of 300 ? $00 x i:|^ = 18, Ans. 
What is 6^ of 400 P Ans. 24. 
What is 6^ of 500 ? Ans. 30. 

4. Wfeat is 6^ of 368 P 8.68 X xfc: = 22.08. 

COMMISSION, OB BEOKERAGE. 

The business of a commission merchant or broker is to 
make purchases and sales, on which he receives a per- 
centage. 

PROBLEM I. 

A purchajSe of jHOO worth of goods, at 1% commission, 
will cost $101 ; that is, \^ of the amount of the purchase. 
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4 A. broker makes sales for $4325, at 2% ; wh^t is the 
brokerage, and what does the owner realize ? 

43.25 X xlij = 186.50, commission. 
43.25 X ^ = $4238.50, owner realized. 

5. A merchant sells to a broker $3275 imcurrent funds 
at b% discount; what does he realize? 

163.75 X 19 
mu'y. ^ = $3111.25. 

.6. An architect charges \\% for pkms and ^peoifioa- 

tions, and 2^^ for superintending a buildipg, the cost of 

.which is $10000; what is tiie architect's fees ? -4«5. $400. 

7. A broker has %% commi^^Qu, and 3^ for guarantee- 
ing payment ; what does he regei^FC p^ j^es amounting 
to $42325? 'Arts. $2116.25. 

8. I sent my broker $4000 to purcl;iase goods j i^hat 
amount of goods did he purchase after deducting com- 
missions at %% on the amount of goods? $4000 x ^4. 

For e?ery $102 he gets $100 worth of goods. 

9. Bought a draft on New York, ttie face of it $500 
premium, \% ; what is the whole cost and the premium ? 

♦^«^ X w ^ ^ = "^'^"^ 

500.00 

. I I > 

Premium, $1.25 

10. Sold goods to the aQK)unt o| $4444, and invested 
the proceeds, after retaining my commissions, which 
were 2^ on the sales, and \% on &e in^eshnent ; what 
was the amt. of investment ? 

$i4*< X ^ X itt = $4812. 
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INTEEEST. 

Interest is aii allowance for the use of money. It if 
reckoned by percentage; thus, 5^, 6^, etc., meaning for 
a year, when not otherwise expressed; for any other 
time it is a8 the ratio of the time ; thus, the interest of 
$100 at 6% is $6 for a year, fo;r two years 112, and for 
six months $3. 

PROBLEMS. 

1. Find the interest of $150, at 6^, fojr | year, 

$150 X tSit ^ i9- 
For 8 months. 

$1.50 X xli X A = 1.50 X xti = $6.00. 

For 6 months. 

3 

$1.50 X xl« X A = ♦^•50. 
For 14 months. 

$1.50 X ^ X M = 1-50 X y^ = $10.50. 

la 

Cor. — At 6%, the rate per cent, for any number of 
months is i the number of montihs; thus, for 8 month« 
it is 4^, for 6 months it is d%, and for 14 months 7%. 

-" 2. Find the interest of $150, at 6^, for 129 days ? 
$150 X T^TT X tl* = $150 x-mf ^ mMS. 

60 

CoR. — The interest of a sum of money for any number 
of days is equal to the product of the sum of money and 



5. A note dftted 1st April, 187(X, for m>0, l)«rifig 
interest from date at 6^, has the following eadopsetnenttf 
on the back of it. 

May 1st, 1871, paid 113* 
May 1st, 1872, paid $12. 
May 1st, 1873, paid $12. 

What was due on the note April Ist, 1875^ when it 
was paid ? 

Int. of $200 for 1 year is $12 

6yeaw^ 



Add Principal, 200 

$260 
Deduct sum of payments, 36 

April 1st, 1875, balance, $224 paid. 

As the sum of th6 piytnents never equaled the interest, 
no computation need be made until the end, when the 
sum of the payments must be deducted. 

Pbob. 1. — ^In the t^e of Partial Payments, when the 
payment is greater than the interest until the time of 
the payment, the interest is computed uni^l the date of 
the payment and added to the principal, and from this 
sum the payment is deducted, and the balance is regarded 
as the principal of the note. 

Pbob. 2. — When the payment is less than the interest, 
no computation is made ; but whenever the sum of the 
payments is greater than the interest until that time, 
then the interest is to be computed to the date and added 
to the principal, and from this sttm the sum of all the 
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pajrments is deducted, and the balance regarded as the 
principal of the note. 

These computations are to be repeated until the note 
is paid. 

BANK DISCOUNT. 

Bank Discount is reckoned the same as interest 
on the face of the note and for the time the note is given, 
plus three days, which are called days of grace, and the 
note need not be paid until the last day of grace, three 
clziy^ ^tfbet the time specified in th6 note. 

It is called Discount, because the borrowed do6S not 
receive the stltn 6|)edfied in the note^ but the ditterence 
of this sum and the interest. 

^otes in Banks are usually given jfbr a short time, viz., 
for So days, 60 days, or 90 days; arid the interest is com- 
puted for 33 days, €i3 days, of 93 days. 

1. The bank discount on a note for $100 at 30 days. 

W00 X vb X ^ = H = «.55. 

BoiroVef gets $100 — 1.55 = $9d.45. 

2. Borrower gets WOO— $1.05 = ^98.95. $100 for 60 da. 

♦^00 X tliK X TftAt = H = «1.05. 

3. Borrowergets$100— 1.55=$98.45. $100 for 90 days. 

W00 X tI^ X ^ :^ 1^ = $1.55. 

4. Borrower gets $324—15.02 = $318.68. $324 for 
90 days^ 

nU X ^kMk = ♦5.022. 

lt>00 



) 



128 PEROENTAOB. 



TRXJE DISCOUNT 

is the abatement made on a note not yet dne^ or the 
diflference between the face of the note and a sum of 
money which, placed at interest,' will amount to the 
face of the note by the time the note is due ; thus, the 
present value of a note for $100, due in one year without 
interest, when money is worth 6^, is such a sum as will 
amount to $100 in one year at %% interest 

CoE.-^As $100 now will be worth $106 at the end of 
the year, so the present worth of money due in one year 
is ^-g. of the face of the note due in one year. 

OoR.— rThe ratio to obtain the present worth from 
the face of the note, has for its numerator 100, and 
the denominator is 100 increased by the interest for 
the time and rate. 

EXAMPLES. 

1. What is the present worth of a note for $324, du# 
in one year, rate of money %% ? 

1324 X HI = $305.66+, present worth. 

$18.34, discount 

3. Due in 2 years 1 month. 

100 200 8 



Eate = 



l\^ " 225 "" 9 
100 200 



9 months = 1^4^- 209 
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EXCHANGE. 

Def. 1. — Hxchange is the system by which pay- 
mexits are made at a distant place by means of Bills of 
Exchange or Drafts. 

2. The person making or signing the BiU or Draft, is 
called the Maker or Ihrawer; the one to whom it is 
addressed is the Drawee, and the person to whom it is 
ordered to be paid is the Payee* 

3. The person in possession of the draft is the 
Molder, and if he endorse it, he becomes responsible 
for the payment, unless otherwise specified. 

4. Exchange between the different cities of one's own 
country is Domestic^ and that with a foreign country 
is Foreign Exchange, 



DOMESTIC EXCHANGE. 

PROBLEM. 

To find the cost of a draft on Philadelphia or New 
York when at a premium, and also when at a discount ; 
thus, if the premium is 1%, the draft will cost 4^ 
of its face ; if at a discount of 1%, it will cost -^ of 
its face. 

Rem. — ^The face of the draft must be equal to the Bum of 
money that we wish to remit. 
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XA.MPI.B8, 



1. What is Qie cost of a draft on Fhiladelphia foi $500^ 
at ^% premiam ? 

BOO X ^ = 500 X Uti = -iV* = S021. 

i. 1 0W6 $3000 in New York, and tlie premitim on a 
Kev Tork draft u ^%. What mnat I pa; for the draft J 

#WW0 x^ = jH = i6x4iH. = woor.so. 

8. What is the coBt of a draft on Nflw Orleans for 
»500, at 1^ discount? 



99^ _ 
■ i00 ~ 



497f 



Rioi. — The compntatioa hul^ be made as interest ; thus, first 
example, $S00 &t 1 ^ is (Q, and J of $5 ia $2^ = pieminm ; second 
example, $8000 at 1 Jl is $30. at ^% it is |7^ premium ; in the 
third example, |S00 at 1^ is $3.00. the diaconnt. 

6. What is the cost of a draft, at 60 days, on Not 

York for $500, premiam ^%, interest oEFat 6%? 

Diacount = JJ% = ^%. 

Premium = i% = ii% . 

Disconnt above premium ^ ii%' 

♦^f* X »tt« = *2.75, discount. 

$500 

a.?5 

$497.25, coet of draft 




i^ 
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FOEEIGN EXCHANGE. 

BXAMPLES. 

1. What is the cost in New York of a draft on London 
for £500, exchange at $4.80 to the £ ? 

£500 X 4.80 = $2400. 

2. What amount of debt in London can be paid with 
$4000 in New York, rate of exchange as above ? 

$4000.0 ,,,,, «^„„ ^ «^ 
--_- = isk^ = £833 6s. 8d. 

3. What will a draft on London for £480 16s. 6d. cost 
in New York, rate as above? 

15s. 6d. 
12 

il^ ^ It* 
£480|^ X 4.80 = $2307.72. 

4. What will $500 in New York pay in Pans, exchange 
on London as above, and £1 = 25.2 Francs. 

81 

'*"'' X ^ = 125 X 21 = 2625 Pi-ancs. 



6. What sum in New York will pay 2625 Francs 
in Paris ? 

6. What will $2540 in New York pay in Paris ? as above. 

7. What sum in New York will pay 52500 Francs in 
Paris, exchange at 25.2 Francs to the £ and £1 = $4.80 p 

Rem. — ^ the rates of exchange are not constant, it is not proper 
to insert a table. 
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When sales are made at different times and on different 
terms, to find a mean time when the whole may be paid 
without loss to either party; thus, 

A merchant sells goods as follows : 

1 January 1st for $100 on 1 month. 

January 18th for $200 on 1 month. 

February 1st for $300 on 2 months. 
* February 12th for $250 on 3 months. 

No payment has yet been made. In how many days 
should the whole be paid, in order that there be no losa, 
to either party ? ' 

Begin when the first account is due, February 1st 

$100 X = 

200 X 17 = 3400 

300 X 59 = 17700 

-^250 X 100 = 25000 

850 850 ) 46100 ( 54 days. 

4250 , 

3600 
3400 

200 = 1*1 = A. 
Due 54 days after February 1st, that is, 27th March. 
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BANK ACCOUNT, 

« 

In bank^ accounts are closed at the end of the year^ 
and the balance, which is always in favor of the depositor^ 
is brought to the credit side of the account, as over-draw- 
ing is not permitted. 

To this, balance each deposit is added at the date on 
which it is made, and from the credit side is subtracted 
each sum drawn by check at its date. 

Each balance, or sum, is multiplied by the number of 
days from its date until the next transaction, and lastly 
by the time between the last transaction and the end of 
the year. 

The sum of all these products will be the number of 
days that one dollar is at interest 

Db. John Johnson in acct. with Mechanics' Bane. Cr. 



1877. 






1876. 




- 


DA. 


FBO. 


Jan. 6. 


To check. 


$200 


Dec 31. 


67 bal. old acct. 


$600 


6 


8600 


" 15. 


U <( 


100 


Jan. 10. 


Bj cash $800. 


400 


4 


1600 


" 18. 


« €€ 


200 


Jan. 25. 


By cash $750. 


700 


5 


3500 


« 29. 


U U 


850 






600 

400 

1150 


3 

7 
4 


1800 
2800 
4600 










1 


800 


2 


1600 



6 )19,500 
Interest, 8.25 

The last sum or difference on the credit side is the 

Principal. 

$800 

Interest = 3.25 

Total balance = $803.25 

The account is only rendered for one montL 
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Alligation is the mixing of different qualities of 
grain, groceries, liquors, etc., either to obtain an average 
price of the mixture, which process is termed Alliga" 
Hon Medial^ or to make a mixture of seyei*al kinds 
that shall have a certain value, and this is called /Mi' 
gation Alternate. 

ALLIGATION MEDLiL. 

EXAMPLES. 

1. Mix together 10 lbs. of tea at 40 cents a 1K« 12 lbs. 
at 50 cts. a lb., 5 lbs. at 60 cts. per lb., and 3 lliS. ^t $1.00 
per lb. ; what is the mixture worth per lb. ? 



lbs. ets. 




cU. 


10 X 40 


= 


400 


12 X 50 


r= 


600 


6 X 60 


= 


300 


3 xlOO 


:^ 


300 


30 lbs. 


z= 


1600 


lib. 


— 


63 



ctk, 



2. Mix together 12 gallons of wine at 50 cents a gal., 
10 gallons at 60 cents, 5 gallons at 80 cents, and 3 gallons 
of water; what is the mixture worth per galloa? 



AhLIQATION, 


gdl, cU, 


eU, 


12 X 50 = 


600 


10 X 60 - 


600 


6 X 80 = 


400 


^ X = 





SOgaJ. = 


1600 cts. 


IgaL — 


53| cts. per gal. 
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3. Mix 10 gallons of wine worth $2 a gallon, 8 gallons 
at ^1.50, 16 gallons at $1.25, and 4 gallons of water; 
what is one gallon worth ? 



10 X 2 = 


120 


8 X 1.50 = 


12 


16 X 1.35 = 


20 


6x0 = 





40 gal. = 


$52 


IgaL 


$1. 



6. Mix 50 lbs. coflfee worth 14 cents, 40 lbs. at 20 cts., 
100 lbs. at 15 cts., and 30 lbs. at 10 cts. ; what is a lb. 
of the mixture worth? Ans. 15 cts. 

7. A farmer has 10 pigs worth $3 each, 12 worth 14 
each, and 8 large ones worth $9 each ; what is the aver- 
age worth P Ans. 15 each. 

ALLIGATION ALTERNATE. 

PROBLEM. 

What relative quantity of each must be taken of two 
kinds of sugar, thQ one worth 5 cts. per lb. and the other 
9 cts., in order that the mixture be worth 6 cts. per lb. ? 






'"', 



Mi 



"^s "J- 



% 



'i, 









ALLIGATION. 



137 






-i 



1 ■ 



The sum of these will also prove a correct mixture ; 
that is, 



6 


at 


15 


= 75 


6 


at 


17 


= 85 


4 


at 


19 


= 76 


4 


at 


n 


= 88 
18 ) 324 



\ 18 

OoR. — ^11 any two values, one greater and the other legs, 
be connected together, and the difEerence between each 
one and the mean value be placed opposite the one with 
which it is connected, the quantity opposite each value 
will be its relative quantity. 

Rem. — ^The relative quantity of each is not absolute, as any two 
opposite quantities may be mixed, and, after being mixed differ- 
ently, these mixtures maybe added and the relative quantities 
changed. 

2. A grocer has spices at 18, 24, 36, and 42 cts. per lb., 

of which he wishes to make a mixture worth 32 cents 

per lb. 

18—: 10 = 180 

24.: : 4 = 96 

36-*- ; 8 = 288 

42....' 14 = _588 

36 ) 1152 (32 cts. 
108 

72 
73 

8. A meTclant has five qoalitiea of liquors, at the fol- 
lowing prices per gallon, viz., $1.35, $1.45, $1.60, $1.80, 
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and $1.90; and he baa an order for liquor at tl.fiO pei 
gallon ; at the rate of tl.90 he has bnt 40 gallons, all of 
which he wishes to put in the mixtnre; bow much mnst 
be taken of each of the other kinds? 



50x| = 80 
80x1 = 48 
35x1 = 40 
5xt= 8 
36xf = 40 



•1.25-; 


10 + 40 = 


1.45-i- 


30 


1.60--: 


26 


1.80- 


5 


• 1.90 


25 



25 X f = 40. 



4 A &nner has six kinds of wheat of different valaes 
per bushel, viz., «i;00, M.05, |i:iO, 11.20, $1.35, and 
$1.40; he makes a sale at $1.15 per bushel; how maay 
bushels of each kind most he take ? 



1.00 


25 


= 2500 


1.05 ■: 


20 


= 2100 


1.10 -: 1 


5 


= 650 


1.20- : : 


5 


= 600 


1.35....; 


10 


= 1350 


1.40 


80 


= 2100 
) 92.00 

1.16, Proof. 



NOTB.— IMfferent connectione will prodnce different results; 

ho nnin ni-ini^tnio inirolTed IS that of tho two quantitlea miied, 

ite other greater than the meaii. 
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Involution and Evolution correspond very nearly 
to mnltiplication and division. Involution consists in 
the multiplication of the same number by itself, or of the 
same factor employed two or more times to produce the 
product ; whilst Evolution restores the common fiactors 
from the product 



INVOLUTION 

is called the raising of powers ; thus, 2 x 2 = 4> is called 
the second power of 2, and is expressed by 2^. 

2x2x2 = 8 = 3d power of 2, and is expressed by 2*. 
3 X 3 = 9 = 2d power of 3, and is expressed by 3*. 

3x3x3 = 27 = 3d power of 3, and is expressed by 3*. 

THEOREM. 

The area of a square is 
equal to the square of its 
side* 

As there are 12 inches in 
the length of this square, and 
for every inch in breadth 
there will be 12 sq. in., thus, 
12x1=12 sq. in.; 12x2 = 
24 sq. in. ; 12 x 5=60 sq. in.; 
and 12 X 12 = 144. 



> c 


M 1 M 1 1 M 1 


i 1 1 1 i 1 1 1 M 1 


1 1 1 1 1 1 1 1 1 1 1 


i i 1 1 1 1 1 1 1 1 


Mill 


i 1 1 1 1 1 1 1 1 1 1 


1 1 1 M i 1 1 1 1 1 


1 II 1 1 1 1 1 




1 II II 1 1 1 II 


1 1 1 1 1 1 1 1 1 1 1 


i 11 1 1 1 i 1 




140 EVOLUTION. 

The area of the square is equal to the square of its side. 

Cob. 1. — K, instead of taking the whole side for its 
breadth, a part only is taken, as 1 in., 2 in., 3 in., or 6 in., 
the figure is a rectangle, and its area is the product of its 
length and breadth. 

CoR. 2. — If a diagonal is drawn to 
the rectangle, it divides it into two 
equal triangles. 

CoR. 3. — It is proved by a simple geometrical demon- 
stration that the area of any parallelogram is also equal 
to the product of its base and perpendicular altitude; 
therefore the area of any triangle is equal to one-half the 
product of its base and perpendicular altitude. 

Rem. 1. — A plumb-line which extends directly toward the cen- 
tre of the earth is apparently perpendicular to the surface of the 
earth, but really perpendicular to a plane which is a tangent to 
the surface of the earth. 

Rem. 2.— The floor of a house is either tangent to the surface of 
the earth, or is parallel to another plane which is tangent to the 
surface of the earth.* 

Rem. 3.— Planes holding these positions are called horizontal 
planes, and planes which are everywhere equally distant are 
paralleL 

EVOLITTION, 

or the extracting of roots, is exactly the reverse of invo- 
lution, and is expressed by the radical sign V for square 
root, and v^ for cube root. 
As we have seen in square measure that the area of the 

* A line touching a circle, or a plane touching a sphere at but 
one point is called a tangent • 
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surface is found by the product of two equal sides, so in 
evolution we have given the surface to find the side. 

As the product is the result of two equal factors, it 
appears to be the natural solution to factor this product; 
thus, 

PROBLEMS. 

4 = 2x2; therefore 2 is the square root of 4. 
9 = 3x3; therefore 3 is the square root of 9. 
16 = 2x2x2x2 = 4x4; /. 4 is the sq. rootof 16. 



25 = 5x5. 


169 = 13 X 13. 


36 = 6x6. 


196 = 14 X 14. 


49= 7x 7. 


226 = 15 X 15. 


64= 8x 8. 


256 = 16x16. 


81 - 9 X 9. 


289 = 17 X 17. 


100 = 10 X 10. 


324 - 18 X 18. 


121 = 11 X 11. 


361 = 19 X 19. 


144 = 12x12. 


400 = 20 X 20. 



Beic. — ^Above is given all the square nuinbers to 400. 

CoE. — ^For any other numbers below 400 only an ap> 
proximate root can be obtained. 

2x2x2= 8. 2 is the cub6 root of 8. 
3x3x3= 27. 3 is the cube root of 27. 
'4x4x4= 64.' 4is the cube root of 64, etc. 

6x6x5 = 125. 9x 9x 9= 729. 

6x6x6 = 216. 10 X 10 X 10 = 1000. 

7x7x7 = 343. 11x11x11 = 1331. 

8x8x8 = 612, 12 X 12 xl2 = 1728. 
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• Bbx. — ^When the giyen number is not a power of an integer, 
the root may still be approximated by trial with decimals. Another 
method is generally adopted; thus. 

You can readily see the nomber of figures the root iff 
composed of. 

Ix 1= 1 9x 9= 81 

11 X 11 = 1,21 99 X 99 = 98,01 

111 X 111 = 1,23,81 999 X 999 = 99,80,01 

An additional figure in the root produces two in the 
power. When the left-hand figure in the root is small^ 
there will be an odd number of figures in the power; 
but when the left-hand figure is more than 3^ there will 
always be twice as many figures in the power as are in 
the root 

In raising a number consisting of two figures to the 

second power; as, 

12 

12 
144 

10 X 10 = 100 

2 X 10 X 2 = 40 

2x2 = 4 

144 

144 is composed of the square of 10, and of twice 
10+2 multiplied by 2; twice 10+2 must therefore be 
the second divisor; hence, 

10 ) 144 ( 10 
100 

22) 44 (J 

j± 12, root. 
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When there are three figures in the root ; aa, 

123 
123 



369 




246 




123 


- 


15129 




100 X 100 = 10000 




200+20x^0= 4400 




(200+40+8)3=;= 729 




100 ) 15129 ( 100 


1,51,29 ( 123 


10000 


1 


220) 5129 ( 20 


22)51 


4400 


44 


243 ) 729 ( 3 


243 ) 729 


729 123 


729 



Bbh. — ^The result of the last process, without the zeros, is the 
same as of those illustrated with the zeros. 

Cor. — To extract the square root of a number, point 
it oS in periods of two figures, beginning with units. 
Place in the root the largest figure, the square of which 
is not greater, but is either equal to, or less than the left- 
hand period of the power. Square the root obtained, and 
subtract the square from the left-hand period; bring 
down the next period, and for a divisor double the root 
found, regarding it as tens, and try how often it will go 
into the power brought down ; place this figure in the 
root, and add it to the divisor, which completes the 
divisor; then divide as before, and bring down the next 
period ; again doubling the root, regarding it as tens, and 
continue the same process. \^ 
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A Series of Common Differences^ usually 
termed Arithmetical Progression, is one in which the 
difference of any two consecutive terms, taken in order, 
is the same ; as, in the series 1, 2, 3, 4, 5, etc., the first 
term is 1, and the common difference is 1 ; and it is an 
increasing series as each successive term is greater than 
the preceding one. 

1, 3, 5, 7, eta, is an increasing series, and the common 
difference is 2. 

2, 5, 8, 11, etc., is an increasing series, and the common 
difference is 3. 

12, 10, 8, 6, 4, 2, etc., is a decreasing series, and the 
common difference is 2. 

THEOREM I. 

The sum of a series of equal differences is equal 
to one-half the product of the number of terms and 
the sum of the first and last terms. 

As, the sum of six terms of the series,.!, 2, 3, 4, etc., is 

12 3 4 5 6 
6 5 4 3 2 1 
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Stun of 6 terms of both series is 

6 X 7 = 42. 
Sum of 6 terms of one series is 

i(6 X 7) = 21. 

The sum of 8 terms of the series : 



2 5 
23 20 


8 
17 


11 14 
14 11 


17 
8 


20 
5 


23 
2 


25 25 


25 


25 25 


25 


25 


25 


The sum of 2 


series is 

8 X 25 = 


200 





. 



The sum of 1 series is - 

\ (8 X 25) = 100 

Therefore the sum of a series of common differences is 
one-half the product of the number of terms^ multiplied 
by the sum of the first and last terms. 

THEOREM II. 

Any iemv of an increasing series is equal to the 
first term plus the common difference taken as 
many times as the numiber of the terms less one ; 
and any term of a decreasing series is equal to the 
first term minus the quantity that is to be a,dded 
above. 

The series may be written 

12 3 4 6 

a, a+dy a+2d, a+Sd, a+4d, etc., 
and a, a— rf, a--2rf, aSd, a— 4rf, etc., 

in which a represents the first term and d the common 
difference, and in each term d Is once less than the num- 
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• 

ber of terms, either plus or minus ; hence any term of a 
series of equal differences, is equal to the first teim pins 
or minus the common difference taken as many times as 
the number of the term less one. 

Let n represent the number of terms, and ariy term 
may be regarded as the last term, and let I represent the 
last term ; thus, 

Z = a + (» — 1) d; 
and Z = a — (w — 1) ^. 

EXAlikPLES. 

1. What is the sum of 25 terms of the series 1, % 3^ 

4, 5, etc. ? 

^ = ;y (1 + 25) = 325. 

2. What is the 10th term of the series 1, 3, 5, etc. ? 

10th term = Z = a + (w — 1) A 

Z = 1 + 18 = 19. 

3. What is the sum of the 10 terms of the series ? 

S = i^{l + 19) = 100. 

4. Find the 6th term of the series 12, 10, 8, etc 

6th = Z = a — (n — 1) ^. 
Z = 12 — 10 = 2. 

5. Find the sum of six terms of the series. 

f (12 + 2) = 42. 

6. Find the sum of 100 terms of the series 1, 2, 

3, 4, etc. 

Z = 100. 

5 = 1^ (1 + 100) = 5050. 



GEJfERAL Review. 



In the preceding pages almost every variety of Arith- 
metical Principles has been analyzed and developed, and 
quite a number of examples have been given under each 
heed. The following Practical Examples have been 
selected in order to give the pupil a general review of the 
course. He will find it beneficial to refer back to the 
analyses, a^ he can never be successfal in practice with- 
out a thorough knowledge of principles. Let this be his 
motto : " To gain a knowledge of the principle first, and 
then solve examples under the principle until it is indeli- 
bly fixed in the mind. 

PRACTICAL EXAMPLES. 

1. The divisor is 21, the quotient 35, and the remainder 
12; what is the dividend? Ans. 747. 

2. The three factors are 25, 36, and 42 ; what is the 
number? Ans. a7,800. 

3. Eeduce 37,800 to its prime factors. 

Ans. 5, 5, 2, 2, 3, 3, 2, 3, 7. 
4 Find the greatest common divisor of 12, 18, 24, 30. 

Ans, 6. 

5. Find the least common multiple of 5, 15, 18, 36. 

Ans, 180. 

6. Find the least common denominator of \, ^, -^y ^, 

Ans. 180. 

7. Find the least common denominator of i, ^, i, -^, |-. 

Ans. 60. 
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8. If { of a ton of coal cost #2, what will 5^ tons cost? 

Ans. #35.50. 

9. K A can dig a ditch in 9 days, B in 12 days, and 
in 15 days, how long would it take the three men if they 
work together ? Am. 3|^ days. 

10. A merchant bought goods for $4,675, on which he 
wishes to gain 20^ ; how much must he sell the goods 
for? Ans. 15,610. 

11. In a cargo of damaged goods a merchant has goods 
which cost $7,420, and on which he is obliged to lose 
25^ ; what must the sales amount to ? Ans. $5,565. 

12. A ship caught in a storm was obliged to throw 
overboard one-fourth of its cargo. At what rate per cent, 
of gain must amerchant sell his goods in order that he may 
neither gain nor lose by the transaction ? Ans. 33^^. 

13. A ship on a cruise has provisions to last ^1,200 men 
6 months; at the end of 4 months finds that they cannot 
return in less than 6 more months ; how many men must 
disembark, in order that those remaining may have pro- 
visions for that time ? 

Ans. 800 men must leave the vesseL 

14. What cost 6 J yards of cloth at $2| a yard ? 

Ans. $18. 

15. At $J per bushel, how many bushels of apples can 
be bought for $18 ? Ans. 24 bush. 

16. How much land at $37|^ per acre can be bought 
for $625 ? • Ans. 16f acres. 

1 7. The product of two factors is {, and one of the fac- 
tors is 4 ; what is the other factor? Ans. |f. 

18. The quotient is ~ and the dividend |^; what is the 
divisor? Am. ff. 
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19. If 8 horses cost $900, what will 12 horses cost ? 
/ Ans. $1,350. 

^20. If f of an acre of land cost $120, what will llj 
acres cost ? Am. $1,575. 

r^ 21. A farmer sold to a merchant 5 cows at $24.50 each, 
2 horses at $76.25 each, and 12 sheep at $4.75 each ; in 
payment he received 28 yards of carpet at $1.25 per yard, 
36 yards cloth at $425 per yard, and the balance in 
money; how much money did he receive? Ans. $144. 

22. Washington was born 22d Feb., 1732, and died 
14th Dec. 1799 ; what was his age ? 

Ans. 67 y. 9 m. 22 d. 

23. John Adams was bom Oct. 19th, 1735, and died 
July 4th, 1826 ; what was his age ? Ans. 90 y. 8 m. 15 d. 

24. Thomas Jefferson was bom April 2d, 1743, and 
died July 4th, 1826 ; how old was he ? 

Ans. 83 y. 3 m. 2 d. 

25. A note for $300, due three months after date, was 
given April 1st, J875, and the principal and interest at 6^ 
was paid Oct. 16th, 1876 ; what was the amount ? 

Ans. $323.25. 

26. If 3 men build 2^^ rods of wall in one day, how 
many rods will 6 men build in 8 days ? Ans. 36 rods. 

27. If 5 nien in 4 days build 12 rods, how many men 
will build 72 rods in 15 days. Ans. 8 men. 

28. What is the cost of collecting $24,000 taxes at |^ ? 

Ans. $120.' 

29. What is the premium on a bond for $3,000 at i% ? 

Ans. $22.50. 

30. What is the commission on $3,600 at l^% ? 

Ans. $54. 
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81. A hare is 120 rods ahead of a greyhound^ and the 
hare runs 8 rods while the hound runs 12 ; how many 
rods will .the hound run until he overtakes the hare ? 

Ans, 360 rods. 

32. A and B bought a horse for 140 ; A paid $25 and 
B 115 ; they afterward sold the horse for $64; how much 
should each receive ? Ans, A $40 and B $24. 

. 33. A has $12, B has $15, C $18, and D $24 ; what part 
of the whole has each one ? 

Ans. A, ^; B, A; 0, ^, and D ^. 

34. What is the cost of 15 cwt. 2 qr. 15 lbs. sugar at 6 
cts. per lb.? Ans, $93.90. 

35. What per cent, is J? Am, 60%. 
86. What per cent is J ? Am, 25^ 

What per cent, is ^ ? Ans. 33 J^. 

What per cent is f ? Am. 66f ^. 

What per cent, is ^? Ans, 16f^. 

What per cent, is^? Ans. 14^%. 

What per cent is f ? Ans. 28^^^ 

Eem. One-half of \^ is ^y or j^ of 100^ is 50^ ; one- 
fourth of if J is ^, or i of 100^ is 25^ ; i^, or 100^, 
is equal to 1 or a whole. 

37. What is the interest of $240 for 6 y^ at 6^ ? 

Am. $72. 

38. What is the interest of $634.50 for 3 years at 6% ? 

An^. $114.21. 

39. What is the interest of $760 for 4 years at S% ? 

Am, $152. 

40. What is the interest of $836 for 3^ years at ^% ? 

Ans. $131.67. 
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41. What is the interest of $556 for 8 months at 6^ ? 

. Ans. $22.24. 

42. What is the interest of $864 for 9 months at 6^ ? 

Ans. $38.88. 

43. What is the interest of $8,425 for 16 months at 6^ ? 

Ans. $674. 

Eem. At 6^ for any number of months, the rate % is 
one-half the number of months. 

44. A and B traded together. A put in $1,200 for 16 
months, and B $1,500 for 12 months; they gained $500; 
how much of the gain should each receive ? 

Am. A, $258^; B,$241ff. 

45. A farmer being asked how many sheep he had, re- 
plied that they were in four fields ; in the first \ of the 
whole, in the second J, in the third ^, and in the fourth 
150 sheep ; how many had he ? Ans. 600 sheep. 

46. If I buy coffee at 16 cts. per lb. and sell it for 20 
cts., what ^ do I gain ? Ans. 25^. 

47. What is the present value of a note for $300, due in 
8 months, bank discount, interest worth 6^, without 
gr^ce? Ans. $288. • 

48. What are the proceeds of a note for $500, due in 
3 months, discounted in bank, 3 days^ grace ? 

Ans. $492.25. 

49. The proceeds of a note of $3,000 for 4 months, 6^, 
3 days' grace, are ? $2,938. 50. 

50. What is the bank discount of a note for $2,000, at 
90 days, ^% ? Ans. $31. 

51. A man Spends f of his income for board, f of the 
remainder for clothing, and has $30 left; what is his in- 
come? Ans. $270. 
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52. If a man travel 39 mi. 7 fur. 8 rd. in ? hours^ what 
is the rate per hour ? Ans. 5 mi. 5 fur. 24 rd. 

53. The sum of two numbers is 4; and their difference 
\l what are* the numbers? Ans. ^ and ff. 

54. If a quantity of provisions serve 1,200 men 13 
months, how long will three times as many provisions 
serve 2,400 men ? Ans^ 18 months. 

55. What will 12 A. 3 E. 20 P. of land cost at *30 per 
acre ? Am, 12f x I30=$386.25. 

56. What cost 35 A. 2 E. 10 P. at $20 per acre ? 

35VV A. Am. 1711.25. 

57. A, B, and C together can do a piece of work in a 
certain time. A and B ean do it in ^ of the time, and 
B and can do it in -^ of the time. In what time can 
each one do it alone ? Ans. A in ■^, B in ^i, C in ^. 

58. A can do a piece of work in -J^ of a day, B in i, and 
in t; how long will it take all working together? 

59. How much grain must I take to mill, so as to have 
nine bushels remaining after the miller has taken one- 
tenth toll ? Ans. 10 bu. 

60. For what sum must I give my note, in bank, at 90 
days, rate ^%, in order to receive three hundred dollars ? 

Int. ^^, $300 = HH ; ••• ^300 X fJH = $304.72. 

61. By selling goods for $936.45 I lost 10^; had I 
gained 10^, what would I have sold them for? 

Eate W- ^^«- $1,144.55. 

62. I have fifty gallons of wine, worth $1.50 per gallon ; 
how much water must I add to reduce the price 25 cts. 
per gallon ? Ans. 10 gals. 

63. I bought 40 yds. of cloth at 5^ less than cost, and 



9 
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sold it at 10^ above first cost, and gained $15 5 what was 
the first cost per yard ? 

Ans. ,*^=$15, |^=:$100, J^=$2.50. 

Bem. Two terms form a ratio, and two equal ratios a 
proportion; thus, 

64. As 3 is to 4, so is 6 to ? Aiis. 8. 

65. As 5 is to 7, so is 15 to ? Ans, 21. 

66. As J is to f, so is J to ? Ans. 1. 

67. As f is to J, so is fj to ? Ans, 4^. 

68. As i is to-f, so is 1^ to ? Ans. ^. 

Eem. 1. In any proportion the odd terms are antece- 
dents, and the even terms consequents ; each antecedent 
and consequent is termed a couplet ; when one or more 
of the terms of a couplet are fractional, both terms must 
be reduced to a common denominator ; and the numera- 
tors will express the ratio. 

Eem. 2. A complete proportion has four terms, and if 
each consequent is made the numerator of a fraction and 
each antecedent a denominator, the fractions are equal, 
and may be put in the form of an equation; thus, if 
3:4 : : 6 : 8, then f =f ; they will also form an equation 
by alternating the terms; thus, f =f. 
Let these equations, f = f and f = f 

be cleared of fractions by multiplying, 24 = 24 24 = 24 
each numerator by the other denominator; thus, and 
here we find that the product of the first and fourth, 
called the extremes, is equal to the product of the second 
and third, called the means, and by this principle, any 
three of the terms being known, the fourth is readily 
found. 
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80. K 13 men mow a field in 21 days, in what time 
would 39 men mow it? Ans. 7 days. 

81. What is the. difference between 21| and 20| ? 

Ana. 1\. 

82. Eeduee | x I to a simple fraction. Ans. -H. 

83. Eeduee to a simple fraction |h-4- Ans. \. 

84. Eeduee |--^ x f— v to a simple fraction. 

85. Reduce^xixixf-T-lxf x^xttoasimplefrac. 
tion. Ans. ^. 

o^ x» ;i 8x12x15x18x21x24x30, . , 

86. Eeduee ^0x36x42x48 *^ ^ ^"^^^^ 

fraction. Ans. 270. 

87. The product of two numbers is ^y and one of the 
numbers is | ; what is the oiher number ? Ans. |. 

88. The minuend is ^, and the remamder is f ; what 
is the subtrahend ? Ans. ^. 

89. i is how many times f?^?^?^?^?^? 

A? A? 

90. \ is how many times A? A? ' A ? A ? A? A ? 

A? A? 

91. How many bottles of 1 qt. 1 pt. each can be filled 
from a hogshead (63 gals.) of wine ? Ans. 168 bottles. 

92. How many tiles 6 in. by 4 will cover a house 50 ffc. 
long, and rafters on each side 24 ft, long ? 

Ans. 14,400 shingles. 

93. How many square yards of carpeting will cover a 

room 48 ft. long and 30 feet wide ? Ans. 160 yd£U ^ 
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9^ How many cubic yards of excavation in a mass of 
earth 90 ft, long^ 30 ft wide, and 24 ft. deep. 

Ans. 2,400 cu. yd. . 

95. What is the cost of 1 T. 5 cwt. 65 lbs. beef at 8 cts. 
per lb.? 2,5651b. ^^.$205.20. 

96. How many cords of wood in a pile 28 ft. lopg, 8 ffe. 
high, and 4 ft wide ? Am. 'H cords. 

97. How many acres in a rectangtilar tract of land 480 
rods long and 60 rods wide ?. Ans. 180 acres. | 

98. At 25 cents a gallon, how many gallons of beer can 
be bought for $57.25 ? Ans. 229 gallons. 

99. Seduce 1,2^76 farthings to the higher denomina- 
tion. £1 6s. 7d. 

100. The discount of a note at 90 days, 6^, was $31 ; 
•that was the face of the note given ? 

TH!i(r=*31,and8i^AJfA=thewhole. Ans. $2,000. 

101. A note with interest for 4 years 3 months, at 6^ 
was paid; the amount was $1^255 ; what was the face of 
the note ? 

^^•^I^'^m"^™^^^^ ^* interest=^=1255; 

185 5X|^^ ^W5. $1,000. 

102. A farm of 375 A. 2 E. and 24 P. was sold at 
$51.50 per acre ; what did the sale amount to ? 

375i^ A. Ans. $19,345,971. 

103. How many rotations will a wheel 12 ft in circum- 
ference make in a mile ? Ans. 440 rotations. 

104. How many barrels, each containing 2 bu. 3 pk., 
can be filled with 275 bu. of apples ? Ans. 100 bar. 

105. What is the difference between 25 lb. 8 oz. 9 dr. 
and 12 lb. 9 oz. 10 dr. of lead ? Ans. 12 lb. 14 oz. 15 dr. 
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127. What is the interest of 14,000 fpr, 636 days ? 

4x^606/ Ans. $424. 

128. What is the interest of $1,000 for 1,248 days ? 

I X 1,248. Ans. $208. 

129. What is the interest of $2,000 for 624 days ? 

Ans. $20*8. 

130. What is the interest of $60 for 3,000 days ? 

Ans. $30. 

131. What is the mterest of $742 for 3 y. 7 m. 24 d.? 

Ans. $162,498. 

132. What is the oost of 12 gal. 3 qt. 1 pt wine at $3.00 
per gal.? 12J. Ans. $38f. 

133. What cost 2 bu. 3 pk. 4 qt. apples at 80 cts. per 
bnshel ? ^ bu. Ans. $2.30. 

134. The product is 8f, and one of the factors is 3f ; 
what is the other factor ? • Ans. 24^. 

135. The dividend is 12|, and the quotient 5f ; what is 
the divisor ? Ans. 2J, 

136. The product of three factors is 4,125, and one 
factor is 15 ; what is the product of the other two? 

Ans. $275. 

137. Two men engage a piece of work ; the one can do 
it in 5 days, and the other in 7^^ days ; how long will it 
take both together ? Ans. 3 days. 

138. A tradesman hired a journeyman at 24 pence for 
every day he worked, and he was to forfeit 6d. for every 
idle day. At the end of 30 days his account balanced; 
how many days did he work ? Ans. 6 days. 



ANSWERS NOT GIVEN 



IN THE PEECBDING PAGES. 



ABBITIOJf AJ^B SUBTBACTIOJ^. 

PcLge 16. 

1. 115 sheep. 2. 145 fowls. 

3. 63 in first and 21 in second. 

PcLge 17. 

4. 45 cattle in third field. 9. 256 verses. 
6. 28 cents left 10. 190 cents. 

6. 139 pages to read. 11. 200 dollars. 

7. 155 eggs. 12. 18830 dollars. 

8. 46 chickens. 13. 13843 dollars left, i 

Page 18. 

14. 14000 dollars. 15. 1193 acres left. 

16. 888 dollars left. 

17. 893 acres nnsold, 247 acres of second farm, and 
646 acres of third farm. 



DIVISION. 



18. Sold for 167 dollars. 

19. Gained 1118 dollara. 



20. Gained 11183. 

21. $3779. 



MULTIF LICATIOJir. 

Page 26. 

1. 18796796. 4. 17600100. 7. 1913347450. 

2. 18895164. 6. 505*89116. 8. 8585904138. 

3. 3267117& 6. 3515971700. 9. 982239375. 



DlVISIOJT. 
Page 31. 



(no. 1915, 


rem. 98. 


7. 


Qao. 800368, 


tern. 209. 


1477, 


" 60. 


8. 


'.' 373793, 


« 979. 


263, 


« 334. 


9. 


" 439169, 


« 1458. 


" 6475, 


" 116. 


10. 


" 13482, 


42. 


' 809205, 


" 992. 


11. 


4467, 


" 102170. 


" 780317, 


" 300. 


12. 


676, 


■' 196432. 



t. 50 eta. 4. 10 lbs. 7. 200 cte. 

2. 5 lbs. 5. 150 cents. 8. 20 lbs. 

3. 100 cents. 6. 15 lbs. 9. 250 ctB. 

10. 25 lbs. 



Page 32. 

13. 115660. 15. $307680. 

14. 348 acres. 16. 3245 acres. 
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17. $1875. 19. $2625. 21. $3780. 

18. 15 horses. 20. 35 oxeB. 22. 84 cows. 

Page 33. 

32. Horses cost $2016, cows $1^44 aheep $1456, all 
cost $5416. 

33. $5740. 34. Cost $76600, sold for $75355. 

35. Gained $6912. 

P<ige 34. 

36. Paid $25 per acre, and sold for $29 per acre. 

37. Paid $65 per acre, sold for $71. 

38. Each cow cost $40. 

39. 1st Ans., 36000 farms; M Ans., 184000 farms; 
Srd Ans., 1028000 farms. 

40. 1st State, $144,000,000 ; 2d State, $588,800,000 ; 
3rd State, $822,400,000. . 

41. Each daughter's share $7100. 



Factori^o. 

JPdge SO. 



t 


60 = 2, 2, 3, 5. 


9. 


84 = 2,2,3,7. 


2. 


64 = 2, 2, 2, 2, 2, 2. 


10. 


86 = 2, 43. 


3. 


65 = 5, 13j 


11. 


88 = 2, 2, 2, 11. 


4 


70 = 2, 5, 7. 


12. 


90 = 2, 3, 3, 6. 


6. 


72 = 2, 2, a, 3, 3. 


13. 


95. = 5, 19. 


6. 


75 = 3, 5, 5. 


14. 


96 = 2, 2, 2, 2, 2, 3. 


7. 


78 = 2, 3, 13. 


15. 


98 = 2, 7, 7. 


8. 


80 = 2, 2, 2, 2, 5. 


16. 


100 = 2, 2, 5, 5. 
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17- 102 = 2, 3, 17- 27- 124 = 2, 2, 31. 

1& 104 = 2, 2, 2, 13. 28. 125 = 5, 6, 5. 

19. 106 = 2, 63. 29. 128 = 2,2,2,2,2,2,3. 

20. 108 = 2, 2, 3, 3, 3. 30. . 130 = 2, 5, 13. 

21. 110 = 2, 5, 11. 31. 132 = 2, 2, 3, 11. 

22. 112 = 2, 2, 2, 2, 7. 32. 136 = 2, 2, 2, 17. 

23. 114 = 2; 3, 19. 33. 140 = 2,2,5,7. 

24. 116 = 2, 2, 29. 34. 225 = 6, 5, 9, 

25. 118 = 2, 59. 35. 500 = 2, 2, 5, 5, 6. 

26. 120 = 2, 2, 2, 3, 6. 36. 625 = 5, 5, 5, 5. 



MULTIPLICATIOJ^ OF FBACTIOJfS. 

Page 63. 

7. ^ X 4 = H^ = 58|. 



8. i^ X 6 = A^ = 103^. 

9. ^ X 9 = ^ = 164J. 



s 
10. ^ X ? = 198. 



11. 22204. 12. 64916|. 

13. 3147 X^^- iJUi^ = 112505J. 
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14 ia|Ai X »}|* = 16627 x 532 = 8846564 

15. -4** X ^ = '»^j88 = 1711H- 

16. i|A X Jy- = Af|i = 143||. 

17. ^W- X W = *W^ = 380ff}. 

18. i^ X -HA = A^^^ = 21391^. 



PENOMINATE NUMBERS. 1^9 



r 


BmSIOJf OF FR4CII0JVS. 


/ 


P<ige 65. 


d "- 


Mxf = 46. 41x1 = 1^ 

- 2 


i ^ 


X$ Xi = 18. 5. i X i = I 





iVx 1=28. 6. 1 X f = ♦ * H. 


7. 


^ X A = W = 5A. 

IS 


& 


4 X i = * = If 

5 


9. 
10. 
11. 
18. 
13. 
14. 
15. 


H^ X A = -W = 6A. 

15 X jf = *fA = ^^. 

J^ X Jf = W = 8^. 

H X J = W = 2M. 
H X Jf ,= 4if = ItIj. 

H* X rf,r = Ws/^ = 7*H. 
*F X T*T = IH* = 3iiH. 



!• I of A = i; •'• i = *50,0()0, and the whole is 
eight times 4 = WrOO^OOO. 

2. They will meet in 7^ hours, A will have traveled 
45f} miles, and B 51^ miles. 

Dej^omijtate J^UMBERS. 

Page 90. 

4. Je291 158. 9d. 
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7>BXfOXlNATB JftTMBMBS. 



2. 
3. 

4. 



9. 
10. 
13. 
16. 
17- 



24. 
25. 



I'age 91. 

Ans., 600 cents ; 6000 mills. 

700 cents ; 7000 mills. 

616 centa; 6160 mills. 6. 6163 mills. 

Page 92. 

63 doHaro ^ cents 7 mills ; $63,257. 

$753.25. 11. $9.00. 12. $10.50. 

$105. M. $1,125. 15. $39,375. 

$55.66. 

Cost $483.136 ; sold for $640,328. 

JlPdffe 93. 

9303 far. 26. £39 19s. 3d. 3 fer. 

£39442 1 fiar. 27. £1 195. 2d. A *ar. 



1. 
2. 
3. 

4. 

6. 

6. 
13. 
14. 
15. 
16. 
17. 



3359 fiar. 

3068d. 

1682d. 

£^ 9s. 2 far. 

£2 5s. 3d. 

£36 lis. 



JPage 102. 

7. 1706577 dr. 
a 1 T. 6 owt. 1 qr 1 lb. 11 oz. 
9. 32871 qr. 

10. 11 lb. 2 025. 4 qr. 

11. 14690 gr. 

12. 1 lb. 2 i 13 2 gr. 



741402 in. 

4 Leagues 5 furl 12 rods 4 yd. 1 ft. 4 in. 
IH'^ inches. 18. 162 inches. 

135 inches. 19. 172048 sq. in. 

180 inches. 20. 161940 cu. in. 

21. 2 cords. 
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I 

/ 

Page 103. 

22. 831 gills. 23. 633 pts. 

Page 106. 

56. 1440 yds.ri200 yds. ; 960yds.; 640yds.; 480 yds.; 
384 yds. ; 320 yds. ; 274f yds. 

57. Proceeds $3312.50 and 3786^ yda 

Ratio. 

Pa^e 113. 

5. 16 days. 6. 120 feet. 

Page 114. 

7. $25. 

9. $10.50; $11.40; $28.50; $38; $57; $47; $70.50; 

$117; $128.10. 

10. $11.87i; $12.81i; $19.50; $46.50; $119.50; 
$157; $188.50; $349.25. 

11. 1260; $310; $500; $525; $690; $735; $780; 
$825 ; $1510 ; $1995. 

12. $37.50; $25; $12.50; $10; $20; $30; $40; 
$60; $70. 

13. $H|. 14. $9. 15. $18.75 and $22.50. 

*Page 116. 

3. Ans.f 9 days. 



MVOLVnOHL 



Pebcextaob. 

Page 131. 

& 13339 Fnncs. 



ErOL UTIOlf. 

Vage 147. 

LfL 13. 9.1»Scil.ft. 

U S1.S058 CD. a. 
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